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McDonnell 120 

Design Details 

• 

Ferrite Cores 
Reduce Circuitry 



De Havilland DHC-4 Caribou 


S|Sil! 



It takes smart maneuvering to stay ah 
the highly competitive airframes 
industry. It takes originality! 
Refinements! 


The H 20 Kaylock 12-point high tensile nut 
is an example of how a Kaynar original 
displaced old, heavy fasteners. Developed in 
1956, this modern, lightweight self-locking 
nut in the 180,000 PSI class pushed the 
"heavies" right off the airframes. And 
no wonder! The new H 20 was 36% lighter 
— all metal, no slots, 


KAYNAR - 


jump 

olifi&ct! 


. . . that's why 
nuts continue to set standards 
If you have a special 
Kaynar Sales Engineer will be glad 
you solve it. 


KAYLOCK 

All-metal self-locking nuts ® 

KAYNAR MFG. CO., INC. • KAYLOCK DIVISION 
World’s largest manufacturer of lightweight all-metal self-locking nuts 



NOSE CONES- One of the Prime Capobilities of 


Answer 
to the Problem 
of Re-entry: 

NOSE CONES OF SPECIAL MATERIALS 
-ENGINEERED BY GOODYEAR AIRCRAFT 

To spearhead a ballistic missile calls for 
engineering ingenuity to solve the re-entry 
problem. 

Shown here is a nose cone fabricated of a 
classified material developed through the 
teamwork of the Army Ballistic Missile 
Agency and the engineering skill of Goodyear 
Aircraft Corporation. 

Result: the Army’s Jupiter— and other 
ballistic missiles of the future — will look 
to Goodyear-built nose cones to bear the 
brunt of white-hot re-entry into the 
earth’s atmosphere. 

Such performance is the result of applied 
engineering in which Goodyear Aircraft 
has been a standout for many years. 

These skills are backed by huge 
manufacturing facilities including 
mammoth presses to mass-produce this 
product. 

Let these skills solve your special 
problems. Write, today and now, to 
Goodyear Aircraft Corporation, 

Dept. 916 AW, Akron 15, Ohio. 


good/year aircraft 




WEAPON SYSTEM 


MANAGEMENT 


Raytheon’s broad e: 
measures, missile gi 
navigation— electronic « 
is assurance of competence to 
system management responsibili 

Over 32,000 skilled scientists, e 
assemblers, working with some < 
facilities in the industry, have t 
reputation for “Excellence in E 


How to assign 

complete responsibility for 
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Progress in the Science of Cbronometry 




In 1714, the British government offered a prize’ 
of £20,000 for any means of determining a ship’s 
longitude within 30 nautical miles at the end of a 
six week’s voyage. John Harrison, a self-educated 
Yorkshire carpenter, won the prize in 1760 with, 
an accurate clock. 



In 1958, 1CBM s and earth satellites created 
the need for new concepts in accurate timing. 
To fill this need, Hycon Eastern has developed 
an electronic Timing System with heretofore un- 
attainable timing precision capable of operating 
anywhere in the world. 


AN INTEGRATED TIMING SYSTEM 
FOR TODAY’S GLOBAL CONCEPTS 



Solar or sidereal time is displayed visually and is 
available for input to automatic computers and in-, 
dexing data with many types of recorders . . . mag- 
netic tape, oscillograms, photographs and strip charts. 
Furnishing a time scale with resolutions available to 
one microsecond, this system is ideally suited for 
tracking and control of missiles, astronomical meas- 
urements, and navigation systems. Write for Bulle- 
tin TS-00. 



HYCON EASTERN , INC. 
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MORE POWER— Less Weight 

with the New 

CHERRY G-85 Lockbolt Gun 



CHERRY RIVET DIVISION 
Townsend Company 



Dec. 17— 22nd Wright Brothers Lecture. 

S&faKS* 



night Dinner. Ian. 27. 




products available. 

This special care in using only the best is one 
of the reasons why Eastern is using Sinclair 
Aircraft Oils exclusively for the tenth year. 
Many millions of air miles have proved that 
Sinclair lubricants provide dependable 
aircraft lubrication. Why don’t you rely on 
Sinclair Aircraft Oils for reliability— economy? 


Lured by the prospect of Happy Holidays, 
thousands of people are flying via Eastern 
Air Line’s Great Silver Fleet. Behind every 
flight is Eastern’s painstaking maintenance 
program that starts with materials testing . . , 
and ends with selection of the finest 


SINCLAIR AIRCRAFT OILS 

Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N.Y. 


Do you know about 
Gask-O-Seals? 





Temco 


AIRCRAFT 

DALLAS 



'Radar Echo 
Augmentation Device— 

Temco's black box with 
the brilliant future in radar 
electronics. A radically new 
system which can augment its 
carrier's radar cross section from 
up to 60 square meters, greatly 
increasing its visibility on radar sets, 
READ is the product of years 
of basic microwave research. 


The READ system weighs approximately 
10 pounds and can be installed in nearly all 
drones built to date. A new traveling-wave tube 
amplifier application. READ is effective with 
either PPI or A-scope radar. A single unit 
will cover the entire S-band or X-band. and can 
be used in bistatic systems (in which the 
transmitter and receiver are located at 
different points). 


TOMORROW’S 

NEED 

IS TODAY’S 
CHALLENGE AT. . 


The development and production of READ is 
representative of Temco’s advanced capabilities 
in microwave technology, growing as rapidly 
and substantially as the industry it serves. 
Temco's complete systems capabilities 
are ready to meet your challenge. 






Weatherhead 
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Weatherhead announces a new Aviation and Missile 
Group comprised of three plants strategically located to 
speed the development and production of vital aircraft 
and missile hydraulic and pneumatic components. 
Located in the heart of the west coast aircraft and missiles 
industry, the Western Aviation Division in Glendale, 
California, will be expanded to specialize in the develop- 
ment of fittings and valves and the manufacture of short 
lead time production items. 

The mid-west operation headquartered in Cleveland, 
Ohio, will concentrate its facilities on volume production 
items. A research and development center will devote its 
efforts to the development of flexible fluid line assem- 


blies, hydraulic actuators, and fluid valves and pressure 
vessels for the advanced hydraulic, pneumatic and fuel 
systems of today's aircraft and missiles. 

The Eastern Aircraft Products Corporation, a Weather- 
head subsidiary in Orange, New Jersey, will specialize 
in quick disconnect couplings and special valves of 

Ready to meet the ever increasing demands imposed by 
our accelerated space age, each of these plants will be 
autonomous and organizationally complete, offering fully 
integrated engineering, manufacturing and sales facili- 
ties on a local, regional level. 


WEATHERHEAD AVIATION and MISSILE GROUP 





First manned U. S. space probe ship, the X-l 5, 

will make a red-hot reentry into earth’s atmos- 
phere — but it's designed to avoid burning up. 
Skin is made of Inconel "X” alloy. 


How X-15 s 
red -hot comeback 
will be handled 


As X-1S streaks in from space, air friction heats its 
nose, leading edges to a dull glowing red in seconds. 
Even side panels reach about 1000° F! If skin weakens 
too much, air loads tears it off the ship. 

In these highly stressed skin areas, designers of 
the X-1S use Inconel “X”* age-hardenable nickel- 
chromium alloy. It has high-temperature strength and 
heat resistance, plus high-temperature creep 
resistance. 

After forming, X-15’s skin is thinned to specification 
by chemical milling. The process, Chem-Mill**, was 
developed by the ship’s manufacturer, North 
American Aviation, Inc. 

Following acceptance flight tests, the rocket- 
powered X-15 will be turned over to the Air Force, 
Navy, and National Advisory Committee for 
Aeronautics. 

Perhaps one of the standard Inco Nickel Alloys 
will help your products get off the ground — and back 
— safely. Talk it over with the Inco Development 
and Research Division. 



THE INTERNATIONAL NICKEL COMPANY, INC. 



INCO NICKEL ALLOYS 





ground speed 
& drift angle 


ANY TIME, ANYWHERE, ANY WEATHER 


One look and the pilot KNOWS. At a glance, he 
reads actual ground speed and drift angle, displayed 
on his flight panel — automatically, accurately, and 
continuously. 

How? Through the famous RADAN* family of 
self-contained GPL Doppler auto-navigators, recently 
released for civilian use. 

For civilian aircraft, RADAN systems mean pin- 
point navigation, reliability, savings in precious time 
and fuel, a priceless margin of safety. In its wide and 
growing applications for the military, RADAN pro- 
vides all these, and continuous velocity data as well. 


GPL systems have behind them many millions of 
operational miles in transcontinental, oceanic and 
polar flight. RADAN systems herald a new era of 
faster, safer, more economical civilian flight. 

RADAN is ready and available now to everyone. 


GpL 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville. N. Y. 






Contributing to superb performance . . . Boeing’s 707 Jetliners 

powered by Pratt & Whitney Aircraft JT-3 turbojets will be equipped (as will 

many of the JT-4 applications) with main fuel pumps 

engineered and built by Chandler-Evans. CECO, in addition, 

is producing cabin temperature control valves for a number of the 707s 

which have been ordered by world-famous air lines. 

Products, too, are “known by the company they keep”, 
and CECO is proud to be airborne with an array of important 
missiles as well as with many of the latest and finest 
military and commercial aircraft. 


CHANDLER-EVANS • WEST HARTFORD 1, CONNECTICUT 

Interesting, informative literature on many CECO products is 
yours for the asking. Please address your request to Department 48. 


i. ^ SYSTEMS 
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PACK1IORSE OF SPACE. Only )i 


yond at- 


tational fields of Earth’s neigh- 
bours in the solar system. 

One advanced propulsion system 
that may be built soon is an ion 
rocket. This ultra-high-specific- 
impulse power plant provides low 
thrust for extended periods. 


COUMTr 

down' 

Jbr the conquest of space (if:;/ 


IS THE ROCKET ENGINE 
MAN’S ONLY WAY 
TO OUTER SPACE? 

Strapped and cushioned against the relent- 
less grip of acceleration, a man lies supine 
and helpless as his crew of robot devices 
controls the upward drive of his ship. He 
watches the firing seconds tick away— 300 
. . . 450 . . . 600 — until suddenly, both sound 
and acceleration stop simultaneously. In that 
second all weight ceases. 

He is in Outer Space. 

The only power that can put him there to- 
day is the large rocket engine. No matter 
how far and how fast space travel develops, 
these high-thrust engines provide one basic 
essential — the sheer brute force that can 
lift a payload from the surface of the planet 
to the airless void outside. 

Endurance for vast distances 
Once space is reached, a wealth of intri- 
guing possibilities beckons. Entirely new 
aspects of propulsion are being developed to 
maneuver ships between the moving gravi- 



OUTWARD bound, mar, 
reporter heads off U 
deevous with planet Mars. 
An endurance of months, or 
even years, is possible. Mounted 
in a suitable unmanned vehicle, 
such an interplanetary “private 
eye” would make the cislunar re- 
gion seem like our own front yard. 
It could be sent off to reconnoiter 
the mysteries of Mars, Venus, or 
the Asteroid Belt. 

Rockets ready today 
To date, the vast bulk of success- 
ful missile and space projects in 
America have used Rocketdyne 
engines— Atlas and Thor for the 
Air Force, Jupiter and Redstone 
for the Army, the historic Ex- 
plorer satellites, and the all-im- 
portant first stage of the lunar 
probes. And Rocketdyne con- 
tinues to improve the techniques 
of rocket engineering. High- 
energy fuels— storability— a full 
range of proven engine designs : 
these are some of the contribu- 
tions Rocketdyne has made to 
weapon system operation for our 
nation’s defense. 

Million pounds of thrust 
Rocketdyne is now at work on 
two approaches to propulsion sys- 
tems that will deliver thrusts up 
to 1,500,000 pounds. One is a sin- 
gle-chambered engine, the other 
a grouping of engines adapted 
from the Thor-Jupiter engine fa- 
mily. From these will stem the 
multi-million-pound-thrust sys- 
tems that are essential to launch 
the manned exploration of inter- 
planetary Space. 


ROCKETDYNE I* 
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MAMMOTH EXTRUSIONS 


Big magnesium and aluminum extrusions produced from Dow’s 13,200 ton press 


A whole new range of king-size dimensions is now available 
for design engineers. Dow’s new 13,200 ton extrusion press 
at Madison, Illinois, is producing "special” sizes for quick 
delivery. These projects include work for aircraft and 
missiles, automotive, building, and highway construction. 
Here’s what the big press can do in the way of magnesium 
and aluminum extrusions to meet your special requirements. 

FOR DESCRIPTIVE LITERATURE on 
Iho big press, contact your near- 

land, Michigan, Dept. MA 14010-3. 


Check this list: 

1. LARGER EXTRUSIONS. Sixes up to a circumscr 
circle of 30" 

2. LONGER EXTRUSIONS. Up to 80 feet in length 

3. THINNER SECTIONS. Down to O.I2S" 

4. STEPPED EXTRUSIONS. Solid or hollow 

5. COMBINED HOLLOW EXTRUSION-FORGINGS 


YOU CAN DEPEND ON 
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EDITORIAL 


Missile Industry Myth Fades 


Not long ago there was a concerted effort by people, 
whose motives are best known to themselves, to promote 
the myth that ballistic missiles were an “ultimate 
weapon” that would replace manned vehicles for military 
purposes in the same manner the automobile has re- 
placed the horse. At the same time they also fabricated 
the fiction that a new and separate industry, having no 
roots in the technological past, would spring full-blown 
to research, develop and produce missiles. 

At military levels, this myth quickly dissipated in the 
face of technical reality. We now have a military pro- 
gram that evaluates realistically the important role of 
missiles as part of a mixed arsenal. Certainly the inter- 
continental ballistic missile will play an important role 
in current and future military planning. But it is by 
no means an “ultimate weapon”. Nor is there ever 
likely to be any such thing. In addition to the ICBM 
as an important military weapon, missiles will be used 
with more mobile launching platforms, (either air or 
water-bonie) than the concrete prairies of a fixed ICBM 
launching complex. Nor has the concept of a separate 
missile industry materialized from the events of the past 
year. As we pointed out more than a year ago (AW 
Sept. 16, 1957, p. 21), the bulk of the early research and 
development work on missiles of all types was done by 
the aviation industry with Convair, North American, 
Martin and Aerojet-General in the Vanguard. 

Look at the Present 

Now let us look at the current situation to see who 
are the prime contractors on the major missile weapon 
systems now in advanced development or early produc- 
tion and who has received the major new missile con- 
tracts awarded in recent months. Are they new and 
unknown names in the traditional coterie of aviation 
industry firms? Or are they the old, familiar names 
who have been in the aerial vehicle propulsion and 
guidance business for 30 years or more? In the long 
range ballistic missile field, there is Convair with Atlas, 
and Martin with Titan; Douglas with Thor; and, an 
exception to the rule, Chrysler building the Redstone 
Arsenal-developed Jupiter. For the Navy, Lockheed is 
developing the solid-propellant Polaris. Latest Army 
missile project is the Pershing for which The Martin Co. 
is prime contractor under a weapon systems management 
concept. For smaller missiles there is Hughes Aircraft 
with its Falcon development line, Martin with the Bull- 
pup and White Lance, North American with Hound 
Dog, Fairchild with Goose and Gander. In the missile 
defense area the Douglas Aircraft-Western Electric team 
for Nike Hercules and Zeus and the Convair-Radio 
Corporation of America team for Wizard are no strangers 
to the scene. 


The most concerted effort to crash into the missiles 
business was made by other industries on the USAF 
Minuteman missile system. Who got the management 
contract? Boeing Airplane Co., which is also building 
the Bomarc air defense missiles. Boeing’s associated con- 
tractors for propellants, guidance and other components 
arc also familiar names in the aviation business. 

What is the picture on our efforts to probe the 
unknown of outer space? The first real military' efforts 
in this line are the Lockheed Sentry reconnaissance 
project for which research has been done for many years 
past and the Dvna-Soar project on which the Boeing- 
Convair and Martin-Bell Aircraft teams are working. 
The workhorse of long-range space exploration now is 
the Douglas Thor with an Aerojet-General second stage 
combined in the Pioneer moon probes. For the imme- 
diate future, space efforts will be based on the Convair 
Atlas and Martin Titan missiles with Pratt & Whitney 
Aircraft second stages. 

In the current competition of the National Aero- 
nautics and Space Administration for space capsules, 
of the 30 bidders only two are not firms long part of 
the aviation industry complex. 

No Closed Circuits 

Does this mean the missile and space business is a 
closed circuit with no room for new firms and new tech- 
nical specialities? Certainly not. The aerial vehicle busi- 
ness that began when the Wright brothers switched their 
main interest from bicycles to experimental gliding is 
still in a process of major change. The aviation industry 
has never been able to rest on its technical laurels and 
it certainly cannot do it now. As the technical spectrum 
expands it will require the addition of new firms with 
new technical specialities and the conversion of current 
experimental research into the hardware of tomorrow. 
There is ample room for new faces to fill out the technical 
spectrum. In a more prosaic field, the expansion of the 
ground handling equipment and checkout requirement 
has opened a fertile new field of supplementary business. 
The current aviation industry must and will expand its 
technical base to handle the new myriad of problems 
arising from missiles, space exploration and extremely 
sophisticated aerial vehicles of all kinds. 

It is the aviation industry that has built the research 
facilities and engineering staffs capable of this advanced 
development work. But even more important than these 
vital factors is the ceaseless drive into the unknown that 
has characterized the people working in the aviation 
industry from its first days of spruce, wire and doped 
canvas to the hypersonic speeds of missiles and the long 
journeys into outer space. 

-Robert Hotz 
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Think small 


Mechanical brains for missiles must be as 
tough and tiny as possible ... a design 
problem that calls for experts skilled in both 
electronic computers and miniaturization. 

s computer group has shrunk a 
digital computer module until it's the size 
shown above ... a feat comparable to 
squeezing the contents of a steamer trunk 
into a cigarette package. 

Right now, in fact, through new techniques 


of solid state circuitry, systematic design and 
compatibility testing, jha/w/i is producing a 
family of airborne digital computers that are 
operational under the most severe conditions 
of vibration, temperature, noise, acceleration 
and deceleration, and nuclear radiation. 

For information on our fully transistorized, 
airborne digital computers, contact /ut/tr/t, 
Garden City, N, Y. A division of American 
Bosch Arma Corporation. 


>* AWmiC/HV 
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BARDEN Precision ball bearings set today's performance standards 



For accurate gyro indications, gimbals need 
bearings with uniformly low and predictable 
torque reactions. Other demands are extreme 
accuracy of rotation and exact positioning of 
the gimbal. 

All standard Barden Precision bearings meet 
critical requirements for low torque and ro- 
tational accuracy. In addition, the special 
purpose Z96SW has these important design 
features: 

Barden -developed “W” retainer— to mini- 
mize torque peaks . . . eliminate "windup" 
Precision flange -for precise positioning 
and alignment . . . rigid mounting 


Shield on exposed side— toprevententrance 
of foreign matter 

One of hundreds of Barden "specials," the 
Z96SW is an example of the results that stem 
from working creatively with Barden engi- 
neers from the earliest design stage. 

Like all Barden Precision bearings, standard 
or special purpose, the Z96SW is planned for 
performance from research and design, 
through quality controlled production, func- 
tional testing and application engineering. 
Your product needs Barden Precision if it 
has critical requirements for accuracy, low 
torque or low vibration ... if it operates at 
extreme temperatures or high speed. 



THE BARDEN CORPORA T/ON 

45 E. Franklin St., Danbury, Connecticut • Western office: 3850 Wilshire Blvd., los Angeles 5, California 
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Washington Roundup 


Holaday: Space Arbiter 

William M. Holaday, controversial Defense Depart- 
ment czar of guided missiles whose office has sometimes 
come under fire for the slowness of decision-making 
process, has stepped over on White House appointment 
to head the executive Civilian-Military Liaison Commit- 
tee. Duty of the committee: to settle disputes arising 
between the National Aeronautics and Space Adminis- 
tration and the military services over roles and missions 
in the nation’s space program. 

Defense Department representatives on the commit- 
tee are Roy W. Johnson, director of the Advanced Re- 
search Projects Agency; Maj. Gen. R. P. Swofford, Air 
Force assistant deputy chief of air staff (development): 
Maj. Gen. W. W. Dick, director of special weapons. 
Army; Vice Admiral R. B. Piric, deputy chief of naval 
operations for air. Civilian representatives are Dr. Hugh 
L. Drvden, deputy director of the National Aeronautics 
and Space Administration; Dr. Abe Silvcrstcin. NASA 
director of space development; Dr. Homer J. Stewart. 
NASA director of program planning and evaluation, and 
Ira II. Abbott, NASA assistant director for aerodynamics 
and flight mechanics research. 

Security Virus 

Security virus has infected the speech censors in the 
Pentagon again, leading to public complaints by a num- 
ber of top military officers in recent weeks. Complaints 
take the form of off-the-cuff remarks made just before 
tile speaker delivers his prepared text. Texts, of course, 
have been cleared bv the security reviewers. One recent 
speaker charged that his talk also had been “emascu- 
lated.” Another, a high ranking Navy officer, told his 
audience he would attempt to “give you a message within 
the straitjacket of security in which we operate.” 

Prophet Weary 

Vice Adm. R. B. Piric. deputy chief of naval opera- 
tions for air, let it be known last week that he has become 
a little weary of missile prophets who insist that the 
manned aircraft is dead and of their counterparts who 
believe just as strongly that they must do battle with the 
missile in order to save the airplane. Speaking at an Avia- 
tion Writers Assn, luncheon here, Pirie said: 

. . . "In my shop . . . we cover the entire gamut from 
fleet ballistic missiles to logistic aircraft. I hear sales argu- 
ments for missiles and arguments for aircraft. Wc are 
now of the opinion these two arc not competitors. We 
believe that missiles must be the agent of destruction in 
air defense and that the aircraft and ships are the missile 
platforms. 

"Consequently, it is evident that competition is among 
missiles themselves and among aircraft and among ship 
platforms.” 

Elect-ion Notes 

Republican membership on the Senate Commerce 
Committee, with jurisdiction over civil aviation matters, 
will be substantially changed in the next session of Con- 
gress as a result of’ the elections. Four of the seven Re- 
publican committeemen were defeated: Sen. John Bricker 
(Ohio). Sen. Charles Potter (Mich.), Sen. William Purtell 
(Conn.), and Sen. Frederick Pavnc (Me.). Sen. Andrew 


Schocppel (Kails.) will step into Brickcr’s position as 
ranking minority member. Other significant elections: 

• Jennings Randolph, until recently director of public 
relations for Capital Airlines, won a Democratic Senate 
seat from West Virginia. Randolph specialized on avia- 
tion matters during 14 years' service in the House. 

• Sen. Stuart Symington (D.-Mo.), former Secretarv of 
the Air Force and a member of Senate Armed Services 
Committee who has led congressional action for a 
stronger defense effort, was re-elected to a second term. 

• Sen. Henry Jackson (D.-Wash.). member of the Armed 
Services Committee and chairman of the Joint Atomic 
Energy Subcommittee on Military Applications who has 
teamed with Symington in protesting the Administra- 
tion's emphasis on economy, also was re-elected. 

Forty Winks for CAB? 

American Airlines feels that Trans World Airlines' 
heavily advertised "sleeper scat service” may have lulled 
Civil Aeronautics Board members into an unintentional 
40 winks. After receiving a complaint by American 
and United more than a year ago. the Board last June 
announced plans to ban the service as "unjust” since 
TWA offered the “sleepers” at first-class fares. Ameri- 
can prodded the CAB last week, reminding it that the 
formal Board order necessary to halt the practice still 
hasn’t been issued. The Board's slowness. American 
charged, has allowed its competitor to “enjoy the fruits 
of its violation" for more than a year. 

Retreat From Space 

German propulsion expert Dr. Hermann Obertli is 
returning to Germany after completing a three-year con- 
tract as a consultant at Army's Ballistic Missile Agency 
in Huntsville, Ala. The 64-ycar-old Dr. Oberth, who 
believes the most exciting advances within the next 25 
years will be concerned with the human brain rather 
than with space, says he plans to divorce the latter en- 
tirelv, devoting full time to the studs' of psychology, 
extra-sensory perception and related fields. 

Charter Dispute 

Civil Aeronautics Board may rescind its Sept. S order 
granting foreign air carriers the right to conduct off-route 
charters. Strong protests from both U. S. carriers and 
some foreign airlines forced the Board to postpone the 
effective date of its order until Dec. 8 to allow time to 
study the objections raised. U. S. carriers say that foreign 
governments impose regulations for both on and off- 
route charters that are much more strict than those ap- 
plied by the Board. They are urging CAB to guide its 
awards of off-route charters to foreign carriers bv duplicat- 
ing the rules their governments impose on U. S. airlines. 

Route Survey 

Local-service subsidy payments are coming under close 
scrutiny by the Civil Aeronautics Board which feels the 
expense involved could be lowered to some extent bv 
weeding out non-productive stops. The Board is investi- 
gating 95 small towns now being served by 14 local serv- 
ice airlines on temporary three-year certificates. Board 
members feel that any stop which has not en-plancd an 
average of five passengers daily during the past vear 
should be dropped. -Washington staff 
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ARPA Official Hits Space Role Transfers 


Truax defends military space needs, fears U. S. 
may overstep in assigning projects to NASA. 


By Evert Clark 

Washington— Fear that the U.S. 
may go too far in shifting space projects 
to civilian control has been voiced by 
an official of Defense Department's Ad- 
vanced Research Projects Agency. 

Navy Capt. Robert C. Truax, an 
ARPA military assistant, said some pro- 
grams “which I and many others in 
ARPA feel arc absolutely necessary to 
the military exploitation of space may 
well be transferred in whole or in part" 
to the civilian National Aeronautics and 
Space Administration. 

The same fear has been expressed 
privately by members of the three mili- 
tate services and has been hinted at 
publicly by other ARPA officials. Truax 
spoke to the Washington chapter of 
die American Rocket Society. 

He proposed a combined ARPA- 
NASA technical planning and manage- 
ment group to avoid both the transfer 
of necessary military projects to civilian 
control and unnecessary duplication, 
particularly in hardware development. 
These suggestions, he said, were his own 
personal observations on how the space 
program might be handled, and not 
Ihose of his agency. 

It is unimportant which agency 
carries out a given project. Truax said, 
"so long as efficient correlation of re- 
quirements and programs contribute to 
their efficient and expeditious imple- 
mentation. But perhaps the major 


hindrance to such correlation is the cur- 
rent attitude of many that space is 
mostly science and the quicker the mili- 
tary can turn it over to the scientists 
and forget about it. the better we can all 
slccp-and sleep we will. ^ 

reserved for the scientists." Truax said. 
"It is not even primarily scientific in 
nature if we understand science to mean 
purely in measurement of environment. 

"Space development includes these 
things but it also includes exploration." 

"It is the development of means of 
transportation. It is htcrallv inhabiting 

Not Scientific 

"The problems to be encountered 
arc not primarily or even largely scien- 
tific," lie said. “They are problems of 
engineering. They are in the applica- 
tion of largely known techniques in a 
somewhat different fashion to get con- 
siderably different results. 

"Wc’shall make a dangerous and per- 
haps a fatal mistake if we put the con- 
trol of space development m the hands 
of the pure scientist.” 

Truax said he and many others are 
certain that the problems of technical 
planning can be worked out within the 
present structure but that “our job of 
moving into space would be easier if 
NASA and ARPA were to combine 
their technical planning and program 


management activities into a single 
organization under one roof." 

This jointly supported Space De- 
velopment Center would: 

• Take objectives determined separately 
by the two agencies and plan the tech- 
nical approaches for achieving these. 

• Evaluate the “compromises that 
would have to be made in adapting 
single items of equipment to multi- 
purpose use.” 

• Compare technical compromises 
"with the dollar savings resulting there- 
from and formulate a hardware pro- 
gram." 

• Translate the program, first, into 
specifications and then into contracts, 
placed largely with industry, after both 
agencies had approved. 

• Administer the contracts until hard- 
ware has been evolved. 

Such a center should have no more 
than 200-300 people if capabilities of 
the services are used, and should in- 
clude “the man of vision, the big pic- 
ture systems man who his a grasp of 
costs as well as hardware, and specialists 
in all the fields of technology that con- 
tribute to space flight,” Truax said. 

It also should have "chiefs who are 
outstanding in their fields and have long 
experience in. specifically, the rocket, 
guided missile and other contributing 
space flight technologies," he said. 

There has been criticism that the old 
National Advisory Committee for Aero- 
nautics, which forms the nucleus of the 
space agency, had few rocketry and mis- 
sile specialists, and none familiar with 
managing major programs, and that the 
new NASA so far has not brought in 
such personnel. 

Truax said the center also should 

• “Sufficient number of ‘Indians’ to pro- 
vide an independent analytical capabil- 
ity'. This is essential to permit com- 
peting proposals from industry to be 
evaluated on a comparative basis.” 

• Lack of “service or profit bias.” To do 
so. "it must be adequately staffed with 
competent people who owe their entire 
loyalty to the government." Truax said. 
"They must be sufficiently permanent 
to ensure that there will be no conflict 
of interest and that there will be ade- 
quate competence and experience in 
the unique tasks which this organiza- 
tion will have to perform. Salaries must 
be competitive with industry . . 

ARPA now employs some of its tech- 
nical personnel through the Advanced 
Research Projects Division of the pri- 
vate, non-profit Institute for Defense 
Analysis. This allows ARPA to hire 
them from private life, sometimes for 


ARPA Lets Manned Satellite Contract 

Washington-Contracts for development of a manned satellite weighing several 
thousand pounds and the propulsion stages needed to put it into orbit arc being 
awarded by Defense Department's Advanced Research Projects Agency. 

In its firmest bid since the establishment of the National Aeronautics and Space 
Administration to establish the need for a military space agency. ARPA last week 
announced a contract with Pratt & Whitney Division of United Aircraft Corp. for 
the development of a liquid-hydrogen-fncled rocket engine to be used as the second 
stage of the satellite vehicle. NASA also is planning a manned satellite (see page 27). 

First stage of the manned satellite is schcdnlcd to be an adaptation of the Air 
Force-Convair Atlas intercontinental ballistic missile. The satellite itself also probably 
will be built by Convair. 

Tile contract, which puts Pratt «r Whitney into the space business for the first 
time, calls for an initial expenditure of approximately S9 million. The ARPA 
announcement estimated the final development cost at about S23 million. How- 
ever, actual value of the contract to Pratt & Whitney is expected to be much higher. 

Work on the second-stage engine will be conducted at both Pratt & Whitney's 
home plant in Fast Hartford. Conn., and at its recently completed Florida Research 
and Development Center (AW June 9. p. 18). headquarters for its experimental 
work on hydrogen fuels. 
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First Closeup View of Soviet Tu-16 

First closeup view of the Soviet Tupolev Tu-16 medium twin-jet bomber, designated Badger by NATO (AW April 16, 1956, p. 47), shows 
configuration of radome which houses bombing and navigation radar. Note air intake for 19,500 lb. thrust turbojet engine. 


Space Technology 

NASA Capsule Bidders’ Meet 
Attended by 30 Aviation Firms 


limited periods, and at salaries more 
comparable to industry pay than what 
they could receive in civil sendee posi- 

• “Clearly defined authority as well as 
responsibility.” 

If the "thousands of details of tech- 
nical coordination” were handled by 
such a center, the National Aeronautics 
and Space Council chaired by Presi- 
dent Eisenhower then could devote its 
attention "to such major policy ques- 
tions as the over-all funding level of the 
space effort and the proper apportion- 
ment of funds between civilian, military 
and common efforts; the domestic and 
foreign political aspects of our space 
program and other such matters as they 
are properly qualified to handle." 

Truax said he believes “some of our 
actions in the past vear have been some- 
what frantic and not too well consid- 
ered.” but three steps would "set us on 
the right track:" 

• Create an integrated organization 
Such as the development center. 

• “We must realize that the conquest 
of space is primarily an engineering 
problem to achieve a military objective, 
not— perhaps unfortunately— a scientific 
problem to achieve a humanitarian ob- 

• "Devote a major effort to large and 
more efficient space vehicles." Truax 
advocated doing this on a building- 
block basis, with few standardized vehi- 
cles rather than "a large stable of spe- 
cial purpose vehicles.” 

• "Reach an adequate level of financing 
and sustain this level until we are defi- 
nitely the world leaders in space. 


Washington— Representatives of 30 
aviation firms were scheduled to attend 
a bidders' conference held by the Na- 
tional Aeronautics and Space Adminis- 
tration late last week in a first step 
toward the long-range development of 
manned U.S. satellite capsules. 

The conference, held at Langlev Re- 
search Center. Langley Field, Va. (AW 
Nos-. 3. p. 33), also marked one of the 
initial steps NASA has taken on its own 
since its formal establishment on Oct. 1 . 
Cost Near $30 Million 

Industrv proposals on the capsule 
project are due by Dec. 4. Before its 
budget requests were cut in Congress 
by S50 million. NASA had estimated 
that over-all cost of the capsule devel- 
opment program would approach S30 
million (AW Aug. 11, p. 20). 

Program at that time included eight 
test capsules at S4.8 million and four 
test capsule subsystems at S3 million. 
Five Thor-Able missiles or the equiva- 
lent would be used for instrumented 
and small-animal flights at a cost of 
S8.4 million. 

Two Convair Atlas or equivalent 
vehicles would be used for two full-scale 
capsule test flights at a cost of $5.3 
million. 


Contractors scheduled to attend last 
week's meeting were: 

Fairchild Engine and Airplane Corp., 
General Electric Co., Goodyear Air- 
craft Corp., Grumman Aircraft Engi- 
neering Corp., Lockheed Aircraft Corp, 
'Hie Martin Co.. McDonnell Aircraft 
Corp., North American Aviation, Nor- 
throp Aircraft. Thompson Raino Wool- 
dridge. Republic Aviation Corp., Ryan 
Aeronautical Co.. Lear Inc., Allison Di- 
vision of General Motors. Sperry Gyro- 
scope Co.. Wcstinghouse Electric Corp.. 
Aerojet-General, All-American Engi- 
neering Co, United Aircraft Corp, 
Winzen Laboratories. Acronutronic 
Systems Inc. 

Aerophysics Development Corp, 
American Machine & Foundry Co, 
Avco Manufacturing Corp, Bell Air- 
craft Corp, Boeing Airplane Co, 
Chance Vought Aircraft, Convair Di- 
vision of General Dynamics Corp, 
Cook Research Laboratory and Douglas 
Aircraft Co. 

During congressional testimony ear- 
lier this year, officials of the National 
Advisory Committee for Aeronautics. 
NASA predecessor, said an Atlas-pow- 
ered manned capsule could be sent into 
orbit at about 120 naut. mi. Full- 
scale mockup of an NACA capsule al- 
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ready lias undergone some ground tests, 
including all-axis motion simulation at 
Langley. 

Capsule, as then envisioned by 
NACA, could be cone-shaped, 7 ft. in 
diameter at the base, weigh approxi- 
mately 2,200 lb. and employ retro-rock- 
ets deployed laterally and firing through 


a central nozzle and attitude jets. The 
crewman would recline on a couch at 
the base of the cone. First flights of 
a manned capsule would call for only 
a few passes around the earth. At 
25,000 ft. and low subsonic speeds, a 
large parachute would be deployed for 
re-entry. Deceleration would be' 1 0G. 


Subsonic Missile-Platform Aircraft 


May Play Important Navy Role 


Washington— Grumman A2F-1 at- 
tack plane now under development may 
be the forerunner of a series of subsonic 
navy Missileer" missile platform air- 
craft for use in both interceptor and 
attack roles. 

“Missileer,” new name for the earlier, 
and much-debated, “slow plane” con- 
cept, envisions use of a subsonic air- 
craft earning highspeed, long-range 
air-to-surface missiles as an attack plane, 

The Soviet Union apparently already 
has partially turned to the "slow plane” 
concept in the development of inter- 
ceptor aircraft, a role which appears to 
hold more promise for such a plane 
than the attack mission. 

All-weather models of the Yak Flash- 
light interceptor earn’ radar large 
enough to fire missiles on long-range 
intercept missions at distances of up to 
approximately 50 mi. The Soviets also 
arc developing a 75-mi.-range air-to-air 
interceptor missile (AW Sept. 8, 
p. 25) that operates as a beam rider 



until it reaches the vicinity of its target. 
An internal homing device apparently 
takes over to guide the missile on its 
final run to the target. 

The A2F-1, for which Grumman re- 
ceived a development contract m Janu- 
ary (AW Jam 6, p. 34), will be de- 
signed to hold a speed of approximately 
Mach .9 at sea level. As an attack 
plane, it will fire its air-to-surface mis- 
siles. probably the Temco Corvus, about 
75 mi. from the target. Powerplants 
arc two 7,500 lb. thrust Pratt & Whit- 
ney J52 engines. 

Navy hopes that the A2F. by flying 
as close to ground level as possible, can 
escape radar detection until it has had 
a chance to fire its missiles and that its 
Mach .9 sea level speed will provide 
adequate protection against a high- 
speed interceptor whose perfonnancc 
is relatively poor at low altitudes. 

The two-place A2F’, carrying a pilot 
and radar operator, also may be used 
as a carrier-based interceptor when 
equipped with Eagle air-to-air missiles 
(AW Sept. 29, p. 15). Eagle will have 
a range of 30-mi.-plus. 

Bidders in the Eagle competition 
have included Chance Vought, Gen- 
eral Electric, United Aircraft. North 
American Aviation and Douglas Air- 
craft plus two team proposals— Convair, 
Sperry Rand and Radio Corp. of 
America on the one hand. Bcndix and 
Grumman on the other. 

As an interceptor, the A2F would 
operate at substantially higher altitudes, 
probably gaining some increase in 

The aircraft will be equipped with an 
inertial guidance system under develop- 
ment by Litton Industries. The system 
employs an extremely small, light- 
weight. stabilized platform using two- 
degree of freedom floated gyros. 

Inertial guidance systems, which will 
be employed in most of Navy's first- 
line combat aircraft in the future, have 
the advantage of being self-contained 
and require no electromagnetic radia- 
tion from ship, shore or other aircraft 
that could reveal the presence of the 
aircraft or could be jammed by enemy 
countermeasures. 

Intended primarily for carrier opera- 
tions. the A2F also is being designed 


to incorporate a short-field capability 
for use from land bases when necessary. 

In formally announcing the decision 
to let a contract for the A2F, Vice 
Adm. R. B. Pirie, deputy chief of naval 
operations for air, last week explained 
much of Navy’s philosophy behind the 
“Missileer" interceptor concept. Speak- 
ing at an Aviation Writers Assn, meet- 
ing here, Adm. Pirie said: 

"Tlie present combination of Fast 
fighters carrying short-range missiles 
comprises the airborne portion of our 
task force defense against air attack. 
Intercepts must be made at relatively 
short range with little time available. 

“With missile and radar dcvclop- 

supersonic holes in the air for air 
defense? A follow-on fighter concept 
is the answer. This concept exploits 
sophisticated long-range detection de- 
vices. It depends more and more on 
the high Mach speed ability of missiles 
to make the kill of attacking bombers." 

Adm. Pirie said other military serv- 
ices also arc studying the concept. 

A true “Missileer” aircraft, Pirie 
said, "would be a virtual heavy cruiser 
of the air. It could track more than 
one target and control more than one 
missile at a time. It could stand off 
the enemy from many directions with 

SHAPE to Increase 
Missile Capability 

Paris— Current SHAPE planning calls 
for reduction of about 30 to 40 air 
squadrons in the NATO shield force 
and a corresponding increase in rocket 
and missile capability for NATO 
ground forces. 

These goals ate part of the current 
SHAPE planning program which deals 
with NATO requirements through 
1963. I hcv were commented on in 
Paris by SHAPE Supreme Commander 
Ccn. Lauris Norstad. 

Norstad said that by 1963, NATO 
ground forces will include more than 
100 rocket and missile battalions in- 
stead of the present 30. He did not 
elaborate on the type of rockets and 
missiles involved, although he did say 
stress would be put on those haring 
battlefield characteristics. 

Norstad also said this switch into 
rockets and missiles meant that the 
present heavy NATO reliance on air- 
power for its holding mission would be 
eased by 1963, thus permitting reduc- 
iion in NATO air forces. 

The general refused to admit to un- 
due SHAPE concern over the Fact that 
a large part of the NATO air force- 
composed of some 5,000 aircraft- 
would be obsolete by 1960. The 
SHAPE commander said that this prob- 
lem was a continuing one and that 
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SHAPE planning called for introduc- 
tion of newer types of aircraft as they 
became available. Norstad did not spell 
out details except to mention a light- 
weight fighter as one example of the 
SHAPE modernization program. 

Other major points are: 

• Lightweight fighter: Norstad said 
some 10 to 12 Fiat G.91 fighters are 
currently undergoing tactical tests at an 
air field near Rome. He said the test 
group hoped to move into Germany soon 
where an experimental squadron will 
train with a brigade or division of Allied 
Land Forces, Central Europe. The 
squadron, Norstad indicated, wall have 
pilots and ground crews of France, Ger- 
many, Italy and Turkey. 

Norstad said several NATO nations 
had indicated intention to order the 
Fiat aircraft despite the fact that no 
orders have yet been placed. Future 
lightweight fighter program, Norstad 
said, would depend on outcome of the 
current tests. He also said that if 
NATO goes into a second generation 
lightweight fighter— which under NATO 
agreement last January was to be the 
French Breguct Taon-this generation 
would be considerably different from 
the previous generation. Aircraft he 
thought would cither be vertical take- 
off and land tvpe or capable of takeoff 
within 200-300 ft. 

B-70 Will Navigate 
In All Weather 

Los Angeles— Bombing and naviga- 
tion system being developed for North 
American Aviation’s B-70 bomber by 
the Military Products Division of Inter- 
national Business Machines Corp. will 
allow the B-70 crew to continuously 
correct the plane’s course from takeoff 
to target. 

Svstcm will utilize a stellar-inertial 
platform built by North American’s 
Autonetics Division. The stellar seg- 
ment of the subsystem uses stars as 
navigational reference points and the in- 
ertial segment uses gvros and other de- 
vices to determine tbe aircraft's speed 
and geographical position. 

Integration of stellar-inertial and 
radar subsystems with IBM's digital 
computer will allow the B-70 to navigate 
under all-weather conditions. IBM’s 
digital computer will control and co- 
ordinate all parts of the bombing navi- 
gation system, processing data received 
from the search and Doppler radars and 
the stellar-inertial platform. 

The B-70's console combines a sim- 
plified navigator’s instrument panel with 
radarseope and keyboard. Radarscopc 
will provide visual display of terrain. 
Flight data such as present position, 
speed, altitude and destination time- 
to-go can be requested from computer 
by operator for display on lighted panel. 


Marquardt Acquiring 
Cooper As Subsidiary 

Los Angeles— Negotiations have been 
completed by Marquardt Aircraft Co. 
for acquisition of Cooper Development 
Corp. in exchange for 60,000 shares of 
Marquardt capital stock. Cooper, de- 
veloper and manufacturer of support 

S nieiit for aircraft and space re- 
i programs, will be operated as a 
wholly owned Marquardt subsidiary, 
retaining its present staff. 

Encapsulated Liquid 
Fuel Study Initiated 

Los Angeles— Research in encapsula- 
tion of liquid fuels has been initiated at 
National Cash Register Co.’s Dayton, 
Ohio, facilities under two military con- 
tracts. Polymer-type materials are being 
used to enclose liquid fuel in micro- 
scopic capsules to impart stability, lon- 
gevity and easy handling characteristics 
of solid fuel formulations. 

Program may lead to the ability to 
handle hazardous and unstable fuels 
which also are normally highly reactive 
with metals. Perfection of an encapsu- 
lation material and configuration may 
lead to a technique for controlling burn- 
ing rate, with maximization of liquid 
fuel volume through control of capsule 
film thickness. Estimates are that en- 
capsulation materials may be developed 
which would allow fuel volume to reach 
95% of total storage volume available 

Conventional jet fuels already have 
been encapsulated at National Cash 
Register's Dayton facility merely to es- 
tablish the technical feasibility of the 
encapsulation process. Future research 
will be directed toward encapsulation of 
liquid fuels with higher specific im- 

The encapsulated formulation may 
be caked to represent a solid fuel for- 
mulation or may be rendered free-flow- 
ing to pass through a two-micron orifice, 
according to a spokesman. 

Northrop Profits Up, 
Snark Sales Low 

New York— Orders for the Northrop 
SM-62 Snark cruise missile were dis- 
appointingly low for Northrop Aircraft, 
Inc., in its fiscal year which ended July 
31, but increases in volume of its avi- 
onics business and in its over-all profit 
margin were offsetting Factors. 

Company sales declined from 5281,- 
200.824 tlie previous year to 5256,- 
284.554 in the latest fiscal year but 
earnings rose from 55,522.595 or 53.62 
a share to 56,796,285 or S4.29 a share. 
This is an increase in Northrop's profit 


margin from figures of 1.9 to 2.6%. 

Current Air Force contracts for the 
T-38 supersonic trainer— which call for 
two prototypes, one static test model 
and four for service testing— have not 
reached the point where they would 
contribute substantially to sales. Fol- 
low-on contracts for 13 more aircraft 
are being negotiated. 

Northrop’s Nortronics Division, 
which specializes in electronics, con- 
tributed 555 million in sales during its 
first year of operation. 

Because of its changing character. 
Northrop will ask shareholders this year 
to change the company name to 
Northrop Corp. 

Among this division’s developmental 
projects for the National Aeronautics 
and Space Administration is a device 
called Q-Ball, an attitude sensing sys- 
tem to assist high perfonnancc aircraft 
or ballistics to establish the correct at- 
titude for atmospheric re-entry. 

In other financial reports: 

• Vertol Aircraft Co. sales continued 
to decline during the third quarter, but 
a cost reduction program enabled the 
company to increase earnings compared 
with the previous quarter. 

Third quarter earnings were 5160,- 
690 or 26 cents a share on sales of 
58,587,554 compared with second 
quarter earnings of 522,386 or 4 cents 
a share on sales of 510,693,972. Last 
year, third quarter sales were 517,918,- 
483, with earnings of 5284,811 or 45 

Nine month totals were sales of 
529,668,815 and eamings of 5345,711, 
or 56 cents a share, compared with 
figures last year of 559,871,285 for sales 
and S1,606,S90, or 52.96 a share for 
earnings. 

• Martin Co. in filing a prospectus 
with the Securities and Exchange Com- 
mission for a 520 million sinking fund 
debenture offering, reported an increase 
in earnings for the first nine months. 
On sales of 5356.037,000 compared 
with 5317,503.000 a year earlier, earn- 
ings were 53,713,049 compared with 
52.077,117 a year earlier. 

The debentures will carry warrants 
for the purchase of 200,000 shares of 
capital stock in 10 share units. Neither 
the stock price per 10 share unit nor 
the debenture interest rate was speci- 
fied. 

Martin had planned to offer a deben- 
ture issue with no stock purchase 
privileges last July (AW July 7, p. 54). 
but withdrew it. reportedly balking at 

Financial sources in New York re- 
ported the issue would carry an interest 
rate of 51-51% and that the initial price 
for the stock with warrants-effective 
until Nov. 1, 1963 when the price will 
increase— will be 540 a share. Martin 
stock was selling last week at 5351- 
S35i a share. 
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Unarmed MA-1 (raining version of Genie MB-1 nuclear-warhead aerial rocket shown on cart at Tyndall AFB, Fla- during USAF 
gunnery meet (AAV Nov. 3, p. 28). Instant of warhead detonation is pre-set by Hughes Aircraft Co. fire control system before launching. 


First Detailed Closeup of Genie Ground Handling 
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New Technology Boosts Interceptor Role 


By Philip J. Klass 

Tvndall AFB, Fla.— New airborne ra- 
dar with greatly increased operating 
range and new long-range, highly ma- 
neuverable air-to-air missiles capable of 
hitting targets at any altitude may give 
the manned interceptor a significant ad- 
wantage over unmanned surface-to-air 
interceptor missiles against enemy 
bombers in many tactical situations. 

This opinion, expressed by Allen E. 
Puckett, associate director of Hughes 
Aircraft’s Systems Development Lab- 
oratories, during the interceptor phase 
of Air Force’s recent World Wide 
Weapons Meet here, is significant be- 
cause Hughes is developing both the 
new nuclear-warhead GAR-9 air-to-air 
missile and the airborne radar and fire 
control system for North American's 
new Mach 5 F-10S manned interceptor. 

Puckett called for a balanced strategy 
and cautioned against becoming pre- 
occupied with the threat of enemy bal- 
listic missiles and ignoring the threat 
of enemy manned bombers. "We can- 
not assume that a war will be fought in 
any one way and concentrate our atten- 
tion in preparing for that one wav," 
Puckett su’d. “Tin’s will simply ensure 
that the enemy will find another strat- 
egy which is much more profitable." 
Missile Defense 

On the subject of defenses against 
ballistic missiles. Puckett said it should 
be feasible to devise a system that 
“could intercept one or two incoming 
ballistic missiles, in a demonstration 
fashion, with approximate arrival time 
(of missiles) previously announced and 
characteristics reasonably known." 

“The real problem.” Puckett pointed 
out, “is quite different. The unsolved 
question is whether it is economically 
feasible to build a system sufficientlv ex- 
tensive to yield any useful level of de- 
fense against a much larger and less well 
defined attack, including circumstances 
in which it may be difficult to distin- 
guish real targets from false ones." 

Current trend to missiles and talk of 
push-button warfare tends to obscure 
the fact that humans are required to 
exercise judgment and control, at least 
to some degree, Puckett pointed out. 
"The interesting technical question is 
where should the man be located in 
order to exercise most effective control 
and what should this control be,” he 

If a weapon system is designed for 
minimum human judgment and con- 
trol and maximum automaticity, many 
tactical decisions must be made in ad- 
vance. Success of the system then de- 
pends upon “our ability to accuratelv 


predict the particular pattern of action 
the enemy will employ,” he said. 

The effectiveness of the human oper- 
ator in making effective decisions and 
taking correct action, regardless of 
whether lie sits on the ground or in the 
air, depends upon the extent to which 
he knows what is taking place in the 
battle. 

If the man is in an interceptor, he is 
better able to identify the enemy and 
establish the nature of his force, the 
type of attack that may be most effec- 
tive, and something of the enemy tac- 
tics and countermeasures. Puckett said. 
For long-range interception, man is able 
to exercise control over the attack on 
enemy forces far earlier than is possible 
if human intelligence is exercised only 
on the ground near targets that arc to 
be defended. Puckett said. 

Advanced Radar 

Major advance in performance of the 
next generation of interceptor radars, 
which will extend the range “manv 
times" over current systems, will largely 
free the interceptor pilot from current 
dependence upon ground radar or early 
warning aircraft and provide consider- 
ably more time for human battle deci- 
sions, Puckett predicted. 


Vastly superior speed and range of 
new interceptors such as the F-108, will 
make it possible to engage the attacking 
force far more quickly, at greater dis- 
tances from target areas. The F-108 
will have an operational radius of at least 
1,000 mi., according to a North Ameri- 
can spokesman. 

Future Missiles 

New air-to-air missiles, with far 
greater range and far more maneuver- 
ability than present weapons, will 
greatly reduce the accuracy with which 
the human pilot must position his in- 
terceptor for a successful attack. Next 
generation air-to-air missiles, such as 
the GAR-9, will be capable of attack- 
ing bombers far below and far above 
the interceptor. 

This will leave the pilot relatively 
free to continue his surveillance of the 
air battle and to exercise his |udgmcnt 
concerning future action, according to 
Puckett. 

Significant advantage of manned in- 
terceptor, Puckett said, will be its flexi- 
bility and the possibility of using it in 
situations which we cannot now vis- 
ualize. from bases or in battle areas 
quite remote from those now promi- 
nent in our defense thinking. 


New Hope For CF-105? 

Washington— Canadian aircraft industry is making an all-out fight to save the 
Avro CF-105 Arrow and to keep alive Canada's capacity for the original design of 
high performance aircraft. 

Three factors have raised considerable hope that the Arrow will be produced in 
quantity and that the Conservative government of Prime Minister John Diefenbakcr 
will reverse its apparent plan In switch completely to missiles for Canadian air 
defense (AW Sept. 29, p. 22). They are: 

• Arrow is bettering its performance predictions and has exceeded 1,500 mph. 
powered bv the Pratt & Whitney J75. Estimates arc that the Otcnda Iroquois 
turbojet, which delivers more thrust and weighs less than the J75, will give the 
Arrow a top speed of better than 2.000 mph., or in excess of Mach 3 at -10,000 ft. 
and above. 

• Avro has revised its cost estimates for the Arrow in light of the replacement of 
the RCA Astra navigation (ire control system, which is in development, with a 
production system marie bv Hughes Aircraft. The new price is S3.5 million per aircraft 
for a lot of 100 Arrows. The price last summer was S9.6 million per aircraft for a 
similar quantity'. 

• All segments of Canada's aircraft industry arc reported to lie applying maximum 
political and technical pressure to save the Arrow and Iroquois. The political pres- 
sure is directed at Ottawa, and the technical effort is being made to deliver all 
necessary equipment and accessories in time to meet the December date which has 
been set for the first flight of the Iroquois-powered Arrow. 

Canadian hopes center around avoiding early trouble with the Iroquois and achiev- 
ing the Mach 3 speed relatively soon. Hie Arrow program is scheduled for a formal 
roevaluation by the Canadian government in March. 

Speculation is that it will be difficult for foreign governments as well as that of 
Canada to turn down a Mach 3 aircraft that is flying in early 1959. Tin’s would be 
two or three years before other Mach 3 aircraft now in development and would give 
Canadian industry an achievement that could not be ignored. 

Prime Minister Diefenbakcr announced earlier that Canada would buy the Boeing 
Bonrarc missile and establish two bases from which to operate them. 
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BOMARC 

Santa Ros 



First Bomarc Site Nears Completion 


Santa Rosa Island, Fla.— First Air 
Force Bomarc (IM-99A) interceptor 
missile to be fired from a site other 
than the Cape Canaveral, Fla., test cen- 
ter is scheduled to be launched on Dec. 
4 from a new Air Defense Command 
center nearing completion here. 

The S25 million site near Eglin AFB 
will be used for evaluation of the new 
400-mi. range Bomarc-B (IM-99B1 as 

evaluation of crews that will man the 
regular Bomarc sites. 

Bomarc launched from Santa Rosa 
will flv over the Gulf of Mexico range 
under' control of the SAGE air de- 
fense sector center at Montgomery, 
Ala., or of a semi-automatic A\ GI'A- 
37 intercept computer at Eglin (AW 
Aug. IS. p. 58). Missile will be tracked 
by existing air defense radars located 
along Florida's Gulf Coast and guided 
by means of data link to the vicinity of 
the target where Bomarc’s own radar 
will take over. 

Center is operated bv the 4751st Air 
Defense Wing (Missile), commanded 
by Col. Joseph Mvers. under the 73rd 
Air Division (Weapons) located at 
nearby Tyndall AFB. 

Three different types of Bomarc 
launch stations are being constructed 
at Santa Rosa for comparative evalua- 
tion. In one type, the entire enclosure 
splits down the center and opens like 
a clamshell. In the other two types, 
both of less expensive construction, only 
the roofs open to permit missile firing. 

Each launch station houses a single 
Bomarc mounted on a hydraulically op- 
erated launcher that can be elevated 
from horizontal position to required 
elevation angle in a matter of seconds 
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SAGE 


upon command from the remote 

Critical circuits in the missile are 
continuously and automatically checked 
on a 24-hr. basis to assure that Bomarc 
is in a continuous state of readiness, 
according to an Air Force spokesman. 
The missile will be given a complete 
operational check-out on its launcher 
every 30 days, pulled out and returned 
to Hurlburt Field for full inspection 
and test every six months, according to 
present plans. Facilities at Hurlburt 
enable missile to be subjected to simu- 
lated shock and loading conditions. 

Boeing is setting up an experimental 
hangar at Hurlburt to support initial 
flight tests on Bomarc-B slated to begin 
early next year. Range of the new ver- 


Atlanta, Ga.— Nike-Zeus ballistic mis- 
sile defense system cannot provide 
effective, adequate defense against mul- 
tiple ballistic missile threats, decoys and 
radar jammers without requiring more 
anti-missile missiles and nuclear war- 
heads than the U. S. can afford to spend, 
according to a top Advanced Research 
Projects Agency scientist. 

Dr. Richard Holbrook, scientist in 
ARPA’s ballistic missile defense group, 
Institute of Defense Analysis, says many 
new techniques, ideas and concepts are 
needed to devise an effective ballistic 
missile defense system. 

ARPA plans to spend SI 00 million 
this year in investigating such new tech- 
niques. would need to spend S400 mil- 
lion to fund all the proposals it has re- 
ceived. Dr. Holbrook said in talk at the 
Atlanta chapter of Sigma Delta Chi, 
honorary journalistic fraternity. 

Dr. Holbrook cited the following as 
examples of the difficult problems that 
must be solved before the nation can 
develop an effective defense against 
ballistic missiles: 

• Decoys: Metal-coated rubber balloon 
weighing only a few ounces can be 
shaped to loot like a nose cone warhead 


German Decision 

Geneva-German Defense Committee 
last neck recommended choice of the 
Lockheed F-104 Starfighter for future 

of 50 Fiat G-91 lightweight fighters, and 
production of additional 150 under li- 
cense and purchase of 60 Sud Aviation 
Alouctte helicopters as light transports. 

Presumably this is the final and firm 
decision but details of contractual agree- 
ments remain to be worked out (AW 
Nov. 3, p. 26). 


sion will be more than 400 mi., better 
than twice the range of IM-99A. New 
version will use solid-propellant booster 
rocket instead of present liquid fuel, a 
change that is expected to greatly 
simplify ground handling and launch- 
ing procedures. New version will con- 
tinue to use two undcrslung Marquardt 
ramjet engines, but improved perform- 
ance is expected to boost the Bomarc-B 
speed above the present Mach 2.6 
figure. 

Bomarc can be armed with conven- 
tional or nuclear warhead. Missile uses 
airborne radar developed by Westing- 
house Air Arm Division for terminal 
guidance once the missile has been 


to a conventional type radar unit. 

• Jammers: Small, low-power transmit- 
ters released by a ballistic missile nose- 
cone can effectively jam or blot out de- 

• Multiple warheads: Instead of single 
warhead, nose cone may release a num- 
ber of smaller nuclear warheads. This 
would require defense system to knock 
down each of the smaller warheads. If 
conventional defense techniques arc 
used, it would require more missiles 
and warheads "than we an afford to 
expend,” Dr. Holbrook said. 

“We need to know a great deal more 
than we do now about a great many 
complicated and difficult things before 
we will be ready to devise a much better 
defense system.” Dr. Holbrook said, 
and this is an objective of ARPA's pro- 
gram. Examples cited include: 

• Re-entry physics: I low do different 
kinds of bodies behave upon re-entry? 

• Kill mechanisms: More knowledge is 
needed on the lethal effects of nuclear 
weapons in the upper atmosphere. 

• New detection techniques: More in- 
vestigations arc needed to determine 
effectiveness of other detection tech- 
niques. such as infrared, low-frequency 

The list of unknowns is a very long 
one. Dr. Holbrook said, and fillet! with 
critical questions whose answers ran 
onlv be obtained by a coordinated re- 
search program. 

Scientists arc trying to obtain some of 
the answers by observing our own bal- 
listic missiles during launch, mid-course 
flight and re-entry, using a variety of 
radars, infrared, optical dev ices and ra- 
dio type receivers. Dr. Holbrook said. 
“Everything is interesting, and every- 
thing costs money. To do everything 
down-range which might be worthwhile 
would cost more money than we have 


this year for the whole program.” 

ARPA has organized a panel of pro- 
fessional people to consider, evaluate 
and recommend which of the down- 
range investigations should be given 
highest priority. Similar groups assign 
priorities to projects in other areas. 

Cessna May Merge 
With Aircraft Radio 

Directors of Cessna Aircraft Co. and 
Aircraft Radio Corp. have agreed to 
merge the two companies pending ap- 
proval of stockholders. Agreement 
basically calls for Cessna to exchange 
two shares of its stock for three of 
ARC’s-the latter has approximately 

312.000 shares outstanding, thus some 

208.000 shares of Cessna would be in- 
volved in the transaction. 

Stock swap would not take place at 
least until after Cessna makes payment 
of a recently voted 10% stock divi- 
dend, issued in addition to its regular 
40 cents per share cash dividend. Extra 
stock will be issued Dec. 1 5 to holders 
of record Nov. 19; the cash dividend 
will be paid Nov. 17 to holders 
:ecord on Nov. 3. Aircraft Radio will 
be operated as a division of Cessna. 

Aircraft Radio's sales for Fiscal 1958 
will be approximately SI 2 million, com- 
pared with some Sl'O million in 1957. 
Approximately 40% of its business is 
commercial equipment for business and 
airline aircraft. When new expansion 
is completed it will have approximately 

164.000 sq. ft. of engineering and pro- 
duction area at its Boonton, N. J., lora- 
tion that currently employs some 750. 

Estimated Cessna sales for Fiscal 
1958 arc S86 million, a 23% gain over 
1957. with commercial aircraft sales in- 
creasing S5.6 million over last year's 
total of $32,628,478 and military busi- 
ness being up from $32,476,276 in 
1957 to approximately $41.9 million 
for Fiscal 1958. Sales’ from hydraulic 
equipment by its industrial products 
division were approximatelv S5.S80.000 
compared with $4,830,000 in 1957. 


Pre-Packaged Liquid 
Rocket 

Reaction Motors Division of Tliioko] 
Chemical Corp. has developed and suc- 
cessfully fired a pre-packaged liquid pro- 
pellant rocket engine of 50,000 lb. 
thrust. Currently, the company has Navy 
contracts for the production of Guardian 
I and development of Guardian II en- 

bnt powcrplants of B onlv \oOO Lid 
10,000 lb. thrust respectively. Successful 
firing of the large engine is considered 

crplants of unlimited size. 


v ot target by ground 


Nike-Zeus May Be Inadequate, 
Top Defense Scientist Warns 
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Navy Warfare Simulator Trains Officers 



By James A. Fusca 

Newport, R. I.— Officer students at- 
tending the Naval War College here are 
being trained to make the complex 
command decisions of modern nuclear 
warfare by means of a highly realistic 
Navy Electronic Warfare Simulator 
that went into operation last week. 

The object of the simulator is to 
provide a two-sided war game using 
electro-mechanical techniques to obtain 
the elements of mobility, fire power and 
intelligence on which opposing com- 
manders may exercise their skill and 
judgment in employing their assigned 
forces in real time. 

The simulator has been under de- 
velopment since 1945; the cost is esti- 
mated to be about S7.5 million. It 
occupies a building a block long and 
three stories high. In addition to rooms 
housing a combination analog-digit-.il 
computer and related electronic equip- 
ment, the installation consists of 20 
Command Centers and an amphitheater 
lor umpires and spectators. 

Each commander, his staff, and in- 
dividual unit commanders are located 
in the 10 command centers provided for 
each side. The command centers realis- 
tically simulate a flag plot, unit com- 
mand center, or an air tactical com- 
mand center. From his flag plot, a 
commander observes and evaluates the 
battle situation as it develops, exercises 
control of his assigned forces, and tests 
the soundness of his battle plan. 

The umpires, each an officer with 
professional experience ill the type of 
operation he umpires, are located in the 
Umpire Area, an auditorium-type of 
room which includes the equipment to 
enable the problem director and um- 
pires to observe and evaluate the opera- 
tion. Optical projectors project images 
of each simulated force on a 1 5 ft. mas- 
ter plot screen which provides a com- 
posite picture of the forces, their 
maneuvers and interactions. 

The results of these interactions as 
the war game progresses arc determined 
by the umpires, assisted by a combina- 
tion analog-digital computer which 
stores weapon characteristics and target 
damage data. The computer determines 
hit probability, based on weapon char- 
acteristics and range to target, and com- 
putes incremental damage per hit based 
on target vulnerability to the weapon 
being used. 

Based on these solutions, the com- 
puter computes interaction damage and 
automatically introduces a reduction of 
maximum speed and weapon effective- 
ness of the target fora' when appropri- 
ate. A decision by an umpire may be 
inserted manually to eliminate, add or 
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AeroShell Turbine Fuels for the Jet Age 


The Boeing 707— America’s first jet airliner scheduled for 
passenger service is ushering in the commercial Jet Age. 

Ready to serve these new jets wherever they fly are 
AeroShell Turbine Fuels developed especially by Shell to 
meet the exacting requirements of this new Jet Age. Shell 
guards the quality of these fuels by special handling 
techniques, developed in Shell’s unique AeroShell Turbine 
Fuel Equipment Laboratory. 


SHELL OIL COMPANY 
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NEW CHALLENGER 

-Ahead in Blockspeed 
-Ahead in Payload 



RANGE NAUT. MILES 


Graph ai led shows the significant 
improvement in speed available in the 
turbine-powered “540” compared with 
the “440”— as much as 34 knots at a 
range of 1000 nautical miles. 

Graph at right shows that the earning 
potential of the “540” is greatly in- 
creased. It is capable of carrying 48 
passengers, plus their baggage, plus 
4210 lbs. of cargo (total payload: 
14,020 lbs.) a distance of 680 nautical 
miles. This represents a payload in- 
crease of 365 lbs. over the “440”, and 
a range increase of 500 nautical miles. 






i©= C A W A P A I R . 





36 


change any of the reduction features. 

Rapid calculation of the results of 
interactions of weapons and forces en- 
ables the battle to proceed in real time 
as well as to reflect the progressive 
capabilities of the forces at any given 
time during the action. 

The Navv considers the Navy Elec- 
tronic Warfare Simulator to be the first 
major attempt to construct a nasal 
warfare simulator of this scope, and that 
operational experience with the installa- 
tion will be required to develop its full 
potential. However, it considers that 
this inherent design characteristic 
makes the simulator an excellent tool 
with which commanders may obtain 
experience in the employment of forces 
in combat situations using modern 
weapons with the translation of weapon 
employment into damage effects. 

The concept of using an electronic 
computer for this type of simulation is 
believed to be novel. Heretofore, when 
computers have been employed to assist 
in an analysis of various aspects of war- 
fare, mathematical models describing a 
rigid situation have been inserted into 
the computer and an outcome, or series 
of outcomes, have been generated as 
the answer. 

In the Navy Electronic Warfare 
Simulator, however, the situation is not 
rigid, and the electronic computer as- 
sists in the rapid assessment of weapon 
employment by the opposing com- 
manders. Thus, their skill in exercising 
military judgment is an important ele- 
ment in the outcome. This factor the 
college considers to be essential in the 
realistic simulation of warfare for com- 
bat and provides command experience 
purposes. 

Inc simulator incorporates provisions 
for the employment of 48 maneuverable 
forces which can be single or aggregated 
units with four tvpes of weapons per 
force available. Weapons of the same 
type also may be aggregated. These 
forces are controlled locally by com- 
manders located in the 20 command 

Each side, comprising 1 0 command 
centers, has 24 forces permanently as- 
signed. The electronic components of 
the simulator have the capabilities of 
simulating the inflicting and sustaining 
of weapon damage to the same degree 
that actual forces would be susceptible 
to damage by real weapons. 

These rooms simulate a flag plot, 
unit command combat information cen- 
ter. air command center, or tactical 
command center of any or all of the 
assigned forces on a side, in which the 
commander may observe and evaluate 
the strategic and tactical situation and 
exercise command. 

In addition to simulated radio, inter- 
com, teletype and navigational equip- 
ments, the command centers provide 
radar presentations and an electronically 
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controlled automatic combat informa- 
tion center type evaluation of target 
information, giving the commander a 
continued over-all realistic presentation 
of the developing situation. He can 
then control his force or forces based 
upon intelligence information received. 

The computer stores weapon effec- 
tiveness and target damage data. As 
firing action takes place, the damage 
computer determines hit probability 
and incremental damage per hit, ac- 
cumulates the resulting damage and 
automatically introduces a reduction 
of maximum speed if appropriate, and 
weapon effectiveness of the target force 
in proportion to the damage sustained. 

The umpires may eliminate this auto- 
matic feature manually, and may also 
modify hit probability, incremental 
damage and accumulated damage, as 
they consider appropriate. As a war 
game progresses, the effects of inter- 
actions between weapons and forces 
continually influence the courses of 
action that the commanders mav take 
to carry out their missions. 

Problems may be conducted in real 
time or speeded up to twice or four 
times unity time while operating in 

f cographical areas of either 4,000, 
,000, 400. or 40 mi. on a side. Speeds 
up to 5.000 kt. may be used for forces 
operating in the 1,000 or 4.000 mi. 
area, and up to 20,000 kt. in the 4,000 

The projector system in the umpire 
area is controlled by the navigational 
computers and provides moving images 
on the master plot screen. A historical 
plot of all fora's is maintained on paper 
mounted behind the screen. 

A force may be either an individual 
ship or aircraft, a task force, a shore 
installation, an airfield complex, or any 
maneuverable force that is capable of 
inflicting or sustaining damage. One 
such force may be aggregated to simu- 
late an Attack Carrier Striking Force 
of carriers, cruisers and destroyers pro- 
grammed with realistic characteristics 
of fire power and mobility, or the 
striking force may be represented by 
individual units up to 24 fora's. 

The umpires have facilities to moni- 
tor and influence the progress of the 
game. In addition to the composite 
view of the master plot screen, they 
can monitor the radar picture being 
displayed in any command center. They 
can see also the command antcr pre- 
sentation which would appear except 
for the limitations set by the simulator 
to require radar line of sight and appro- 
priate target size. 

The umpires can monitor the com- 
munications of all commands and can 
introdua intelligence to the force com- 
manders. They can control the char- 
acteristics of all forces and modify the 
output of the damage computer to 
weight or alter the battle situation. 


News Digest 


Nuclear-powered aircraft studies will 
be continued through March, 1959, on 
the basis of a $2,671,557 contract 
awarded by Air Fora to Convair Divi- 
sion of General Dynamics Corp. Study 
is under way at Convair-Fort Worth 

Piper Papoose is new “under $5,000" 
two-place private plane project being 
studied at Piper's Vero Beach, Fla., re- 
search and development facility. Cur- 
rently Papoose design has side-by-side 
seating, a 90 or 100-lip. engine and tri- 
cycle landing gear. Piper hints that it is 
studying new methods of construction 
to hold man-hours and costs down. It 
does not foresee the Papoose reaching 
the market for several years. 

Light, stripped down rocket sled with 
virtually no instrumentation aboard 
reached a speed of 2,853 mph., or about 
Mach 4.8, on the Holloman AFB 
35,000 ft. track in September. Air Re- 
search and Development Command 
personnel believe that this is a new 
speed record for man-made devias 
traveling on the earth’s surfaa. 

Research and development flight test 
program for Army’s Redstone 200-mi. 
tactical ballistic missile came to a close 
last week with a final firing from Air 
Force Missile Test Center, Cape Cana- 
veral. Fla. Flight test program was be- 
gun more than five years ago. All Rcd- 
stoncs fired from Canaveral in the last 
two years were produced by Chrysler, 
the earlier models by Redstone Arsenal. 
Huntsville, Ala. The missile has ban 
on site with NATO forces in Europe 

Nord Aviation Griffon II experimen- 
tal interceptor recentlv clocked Mach 
2.05 while in a climb above 50,000 ft. 
High speed run was achieved under con- 
trol auditions at the French Air Fora 
Test Center at Istres. 

Ryan Aeronautical Co. has been 
awarded a quantity production contract 
by USAF for development of an ad- 
vanced version of the Forebee jet drone. 
First phase of the program for the 
drone, designated Q-2C, calls for ex- 
penditure of $2,400,000. Full project 
is expected to run about $10 million, 
with production extending into 1960. 

Final decision in the Mach 2-plus 
all-weather fighter competition betwan 
McDonnell F4H-1 and the Ghana 
Vought FSU-3 will be made before the 
end of the year, according to Vice Adm. 
R. B. Pirie, deputy chief of naval opera- 
tions. Both aircraft are now being 
evaluated at Edwards AFB, Calif. 
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Surcharges 


IATA May Soon Adopt Jet 

Compromise jet surcharge of 10% may be adopted 
as airline leaders strike to halt fare dispute. 


By L. L. Doty 

New Delhi— Possibility that extra 
fares will be adopted for turbojet flights 
on North Atlantic routes within six 
months has grown stronger as a result 
of efforts by airline presidents to find 

charge issue at the International Air 
Transport Assn, general meeting here. 

Although no firm decision was 
reached during the meeting, it was evi- 
dent that private talks by top manage- 
ments of the carriers represented paved 
the way to more give and take between 
the two opposing forces in the jet sur- 
charge battle. The controversial sub- 
ject, which caused breakdown in 
negotiations at association's traffic con- 
ference in Cannes last month, was not 
introduced on the floor of the general 
meeting for fear that any open talks 
would merclv bog down in a repetition 
of the Cannes deadlock (AW Oet. 27. 

p. 26). 

Consequently, private discussions 
were conducted by airline heads behind 
dosed doors between the business and 
social sessions of the meeting in hopes 
that some agreement could be reached 
that would justify an early reconvening 
of traffic conference. 


Chances that continued disagree- 
ment on the jet surcharge issue could 
substantiallv weaken the IATA struc- 
ture prompted the strategy of private 
discussions. Some delegates were con- 
cerned that the hassle on the surcharge 
issue threatened the continued exist- 
ence of IATA as a major policy-making 
body. 

Fare Negotiations 

Unanimous approval on all issues is 
required under the IATA charter before 
any decisions become effective. Failure 
to reach unanimous agreement on the 
Fare issue could deny IATA the privi- 
lege of continuing negotiations of fares 
and place the job into the hands of 
governments involved. If such a prac- 
tice were to be generally adopted in the 
future, authority of the traffic confer- 
ence would be seriouslv undermined. 

Standardization of fares normally is 
one of the provisions included in most 
bilateral air pacts, and governmental 
bodies can be expected to accept these 
bilaterals as a device to protect their 
flag carriers against the threat of an 

The position of the Italian airline 
Alitalia in support of the surcharge al- 
ready is forcing U. S. and Italian gov- 


ernments to negotiate directly on fares 
to Rome and, unless airline presidents 
can come up with compromise offer ac- 
ceptable to both governments, talks on 
fares at the government level could be 
expanded to include other countries. 
Italian insistence on the jet surcharge 
already has forced Pan American Air- 
ways to temporarily abandon planned 
Boeing 707 service into Rome (AW 
Nov. 5, p. 58). 

Some delegates indicated to Avia- 
tion Week that refusal to grapple 
with the surcharge issue on the floor of 
the meeting mav have quashed the best 
chances the airlines had of reaching a 
final settlement among themselves. 
They said only commitments made dur- 
ing the actual" business session could be 
considered binding and not likely to be 
revised during the weeks following the 
meeting. 

lliese delegates also were critical of 
small amount of major business trans- 
acted during the five-day meeting de- 
spite a pointed appeal by IATA Prcsi- 
den J. R. D. Tata, of Air India, in his 
opening address that the full member- 
ship consider such problems as compe- 
tition, fares, the used-plane market and 
rising costs. Of 86 member airlines. 22 
were not represented at meeting. A 
total of 1 56 official delegates were listed 
on the roster, although some 250 had 
been anticipated. 

Meeting Value 

During the meeting, an estimated 
nine hours were spent in actual busi- 
ness sessions. Veterans of IATA claim 
the real value of any general meeting is 
the opportunity it offers international 
airline heads to get together at least 
once a year, opening the way for a 
better understanding of one another's 
problems. 

Indications are good that the sur- 
charge debate was based considerably 
on this informal basis and that a sur- 
charge of 10% above present first-class 
fares has an even chance of being 
adopted as a compromise. However, 
neither Alitalia, which wants a 50% 
surcharge, nor British Overseas Air- 
ways Corp. and Pan American, which 
want no surcharge, put a final stamp of 
approval on the proposed compromise 
as the association meeting came to a 
close. 

Majority of the delegates agreed that, 
unless some decision is reached on the 
surcharge issue by the top manage- 
ments involved, there will be no point 
in reconvening the traffic conference al- 
though it vv~as hoped that a two-month 


TWA President Views Financial Outlook 

New York-Trans World Airlines' new president Charles S. Thomas believes 
financial conditions in the industry must improve or U.S. airlines may all be on 
subsidy within a few years. Squeeze of rising costs and limited fares is made more 
acute by labor conditions, with wage demands of pilots, mechanics and other person- 

%Tmmas, former Secretary of the Navy, finds the airline business the most interest- 
ing phase of his career so far after four months as TWA president. TWA's employes, 
lie savs, are a dedicated group eager for leadership. Under his presidency, task forces 
in each of the carrier's divisions are engaged in tightening up the entire operation, 
particular^ scheduling. I lis approach is not to reduce personnel through the system 
to economize, but to add staff where indicated and reduce it where indicated. 

The TWA head feels that one cause of the airlines' present problems is a too 
quick and heavy commitment to the jet age. On all but long hauls, the time 

significance, Thomas notes, lie quotes the late Ralph Damon, once TWA's presi- 
dent. to the effect that the airline business "is a race between technology and 
bankruptcy." 

TWA's own heavy losses earlier this vear won’t be recouped this year. Thomas 
acknowledges. Picture may show improvement for 1958 as a whole, however, 
depending on firmness or softness of business during the remaining two months. 

One disadvantage his predecessor. Carter Burgess, faced as TWA president, 
Thomas observes, is the fact that Burgess had never met Howard Hughes. Thomas, 
on the other hand, has known the TWA majority stockholder for some time. 
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recess would serve as an effective cool- 
ing-off period. 

The discouraging factor is that 
Alitalia's demand for a high surcharge 
is virtually a direct mandate from the 
Italian government. Many observers 
here feel that this fact will create a 
deadlock between the Italian and U. S. 
governments since the Civil Aeronau- 
tics Board probably will hold out for 
a surcharge of no higher than 5%. The 
CAB two vcars ago blocked a move by 
lATA-meniber airlines to boost the 
North Atlantic fare rate. 

British Match U.S. 

On Aviation Credit 

London— Britain’s Export Credit 
Guarantee Department can now match 
the terms of America's Export-Import 
Bank by insuring up to seven years’ 
credit oil large civil aircraft and aircraft 

The government's move in upping 
the period of cover-hitherto limited to 
fiic vears-reflects the British aircraft 
industry’s feeling it is losing foreign 
business to American planes because of 
easier American credit terms. 

For insurance beyond the five-vear 
period, the percentage of the total 
transaction covered would be limited to 
60%-the present limit set by export- 
import-rather than the "normal” 85%. 

In announcing the decision. Board 
of Trade President Sir David Ecclcs 
called it an “exceptional step,” and 
said “we are as unwilling as we have 
ever been to start a credit race in 
regard to any particular exports." 

Aircraft and accessories have been a 
major foreign currency earner for 
Britain. Exports are now running at 
about $454 million a year, but chiefly 
as a result of orders placed some time 
ago. Only two overseas airlines have 
placed orders for the de Ilavilland 
Comet 4, and only one for the new 
Vickers Vanguard turboprop. No for- 
eign orders have been announced for 
the Vickers VC-10 or the de Havilland 
DH-121 jets, due in service in 1965-64. 

Flying Tigers Reports 
Gain in Net Profits 

Washington— Flying Tigers reports a 
net profit of $1,567,782 for the fiscal 
year ending in June, crediting much 
of the gain over Fiscal 1957 to replace- 
ment of its Douglas DC-6 and Curtiss 
C-46 fleet with higher capacity Lock- 
heed 1049H Super Constellations. Fis- 
cal 1957 produced a net income of only 
$101,669. Total operating revenues 
were $35.8 million for the cargo carrier 
during 1958 as compared with $24.6 
million for the previous year. 
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CAB Approves Two-Year Plan 
In Pan American, National Pact 


By Robert H. Cook 

Washington— The Civil Aeronautics 
Board’s formal approval last week of a 
two-year equipment lease proposal be- 
tween Pan American World Airways 
and National Airlines is generally being 
interpreted by industry as an indication 
of the Board's willingness to approve 
all segments of the controversial three- 
part agreement between the two carriers. 

Although its plan to approve the 
short-tenn lease was made apparent at 
the time CAB ordered a full-scale in- 
vestigation of the agreement (AW 
Oct. 20. p. 40), Board members last 
week tentatively rejected arguments to 
disapprove the entire agreement on 
grounds of excess competition and pos- 
sible control, through a stock exchange, 
of National by Pan American and said 
“public interest” should be the key 
deciding factor in any decision. 

CAB approval of the two year lease 
should allow' National to provide the 
first domestic commercial jet service in 
the nation on Dec. 10. Under the first 
phase of its agreement with Pan Ameri- 
can. National will lease Boeing 707-1 20s 
from Pan American for hvo daily round 
trips between New York and Miami. 
National is advertising a southbound 


flight time of 135 min. for its jet serv- 
ice which it expects to expand to four 
daily round trips by April. The short- 
term lease covers the next two winter 
seasons, after which National will take 
delivery on its first Douglas DC-8 jet 

Under the long-term lease being in- 
vestigated by CAB, the two carriers 
would then enter a mutual lease ar- 
rangement for the Boeings and DC-8s 
covering a 10-year period. 

Stock Exchange 

Board approval for the short-term 
lease was conditioned on assurance from 
the carriers that they will submit for 
CAB review terms of the planned stock 
transaction which provides for a mutual 
exchange of 400,000 shares, and later 
option by Pan American for the pur- 
chase of an additional 250,000 shares 
of National stock, all of which would 
be held for an cight-vcar period by an 
independent trustee. 

The Board also wants a final voice 
in selecting the trustees, written assur- 
ance that neither carrier will attempt 
to influence the corporate workings of 
the other while the stock is being held 
in trust, recognition of CAB authority 
over the agreement should the stock 
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transaction be disapproved and re- 
stricted use of the leased jets from any 
single-plane service beyond the New 
York-Florida route. 

Spokesmen for the two carriers say 
there is little doubt that their compa- 
nies will comply with the Board’s terms, 
while the CAB apparently has satisfied 
many of its former objections to the 
three-part plan. 

CAB Concern 

Among the major concerns expressed 
bv the Board when it first ordered an 
investigation of the proposal was the 
competitive impact the lease proposal 
might have on other New York-Florida 

In its approval of the two-year plan, 
the Board said it was faced with the 
prospect of rejecting the filing to pro- 
tect Northeast Airlines at the expense 
of further weakening National. It 
added: 

"Faced with this choice, we have 
little hesitation in concluding that the 
public interest lies not in preventing 
oi hobbling effective competition which 
can be realized under the arrangements 
which have been made at the initiative 
of the management of National but 
rather in permitting implementation of 
such arrangements. 

“While this will undoubtedly have 
a severe impact on Northeast, the 
remedy lies in Northeast's hands to 
make its own arrangements for com- 
petitive service. To take any other ap- 
proach would tend to reduce service 
over a given route to the level estab- 
lished by the least effective competitor.” 

Northeast docs not vet have any firm 
orders for jet transports to compete over 
the route with National. Eastern Air- 
lines, the third competitor, is scheduled 
to begin Lockheed Electra turboprop 
service over the route on Dec. 1. 
Basis of Investigation 

Basis for ordering an investigation of 
the long-term lease and stock exchange 
agreement was a CAB fear that the 
stock transaction could lead to possible 
control of National by Pan American. 

This doubt was largely swept away 
when the Board told objectors to the 
agreement “in our judgement the op- 
posing carriers have faded to make a 
convincing case in support of their con- 
tention that Pan American would ex- 
ercise control over National during the 
period of the trusteeship." 

Although the CAB specifically 
pointed out that its opinion of the 
stock phase of the plan, as voiced in 
the two-vear lease approval, would apply 
only to the period pending completion 
of its investigation, most observers feel 
this Board philosophy will influence 
the final outcome of the investigation. 

Further indications of possible CAB 
approval of the stock plan came with a 


Board observance that the airlines’ 
stock, to be held eight years by trustees 
and voted only with a majority of other 
stockholders, was thereby covered by a 
"provision not normally found in the 
typical executory agreement.” Such a 
proviso, the Board said, reduces "to 
some extent” the likelihood of a con- 
trol situation. 

Summing up their position. Board 
members said, "doubts which we ex- 

E ressed in the show cause order have 
een diminished to some extent bv the 
suggested amendment of the option and 
stock agreement filed by Pan American 
and National on Oct. 1 7” plus the con- 
ditions imposed in the short-term lease 
approval. 

In suggested amendment of the agree- 
ment, they offered to direct the trustees 
to return all stock to the issuing com- 
pany. should the Board disapprove the 
exchange after its investigation. 

Noting that its “acquiescence” in the 
trustee agreement was based partially 
on the "mutual interests” between the 


two carriers, the Board said anv danger 
that Pan American may unduly influ- 
ence National is not as substantial as 
in many merger or control proposals. 

In approving the short-term lease. 
Board members said they recognized the 
difficulty Pan American would face in 
inaugurating international operations in 
competition with foreign carriers. Both 
the short and long-term leases, thev 
added, should aid the carrier in attain- 
ing the utilization rate necessary for a 
profitable jet operation. 

Even greater advantages may accrue 
to National. Board members said, since 
the short term lease will provide that 
airline with equipment to meet East- 
ern's Electra turboprop service. Point- 
ing out that National has experienced 
heavy operating losses and has requested 
approval of the lease as a means of aid- 
ing in its jet financing program, the 
CAB concluded that there is "little 
doubt" that the proposed arrangements 
would substantially help the airline over 
its problems. 


Labor-Troubled Carriers Sign 
Mutual Aid Pact in Case of Strike 


Washington— Strikebound Capital 

Airlines and five other major carriers 
facing labor disputes notified the Civil 
Aeronautics Board last week of plans to 
reimburse any strike-closed member of 
the group from any additional revenues 
they realize as a result of the strike. 

Onion reaction to the mutual aid 
pact, signed by Capital, American, East- 
ern, Pan American, Trans World and 
United airlines and retroactive to Oct. 
20, was immediate and included charges 
that the carriers arc engaging in stnke 
breaking and violating anti-trust laws. 

CAB spokesmen say the airlines may 
legally go ahead with the plan, pending 


Douglas. Boeing 
Consider Small Jets 

Washington— Douglas Aircraft Co. is 

short-to-medium-range version of the 
DC-9 medium-range jet transport origi- 
nally planned two years ago (AW Sept. 
13, 1956, p. 26). 

Douglas has queried approximately 60 
airline operators as to the sales potential 
of the smaller jet which would operate 
over stage lengths of between 300 and 


Boeing Aircraft Co. also is reportedly 

smaller version of 'its 707 which would 
be designated the 707-727 and include 
trailing pod mountings on cither two or 



a full Board hearing of the issue. A pre- 
hearing conference before CAB ex- 
aminer Leslie G. Donahue is scheduled 
for Nov. 20. 

With Capital and the International 
Assn, of Machinists deadlocked after 
three weeks of strike, most observ- 
ers last week viewed the pact as a means 
ot sustaining the carrier in its running 
battle with the union. IAM negotiators 
have repeated their intentions of holcl- 

and the outcome of the Capital strike 
is expected to set the wage pace for 
contract, negotiations with Eastern and 
Trans World, where IAM has called 
off proposed strikes, and with North- 
east, Northwest and National airlines. 
By late last week. Capital had come to 
within four cents of the union’s de- 
mands with the proviso that a three- 
year contract be signed. 

Capital Prime Beneficiary 

Since the plan is retroactive to within 
four days after the beginning of the 
Capital strike, the airline would be the 
first to benefit from the financial aid. 

Even if the CAB rejects the pact, the 
time consumed in completion of the 
formal hearing should still give Capital 
time to collect some revenue from other 
members of the agreement. With its 
entire operation halted, and all possible 
expenses reduced or eliminated, observ- 
ers say the pact money could spell the 
difference between the airline success- 
fully holding out against the IAM de- 
mands or acquiescing to union wishes. 
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Approval of the mutual aid pact 
would have a strong effect on such 
unions as the International Assn, of 
Machinists, Air Line Pilots Assn, and 
the Flight Engineers International 
Assn., all of which recognize the agree- 
ment as the first united effort between 
airline competitors to present a solid 
defense against the unions. 

As presented by the airlines to the 
Board, the pact is designed to "counter- 
act the effects of excessive labor de- 
mands” and encourage acceptance of 
Presidential Emergency Board recom- 
mendations. The carriers singled out 
the IAM, in particular, as "undermin- 
ing” the position of the presidential 
board as a last resort in collective bar- 
gaining disputes. 

Mentioning the Capital strike, the 
airlines said their agreement is intended 
to cover both present and future labor 
difficulties. 

Officials at the IAM headquarters, 
however, declined to make a statement 
on the new issue, saying that they were 
preoccupied with contract negotiations. 

Most abrupt reaction to the pact 
came from the Flight Engineers Inter- 
national Assn, which stated that, should 
its members strike against one of the 
signers only to find that the airline is 
collecting mutual aid, FEIA will strike 
against all of the other remaining pact 
members. 

Urging the Board to "head off a full 
scale war” in the airline industry, the 
engineers’ union accused the six carriers 
of joining together for the purpose of 
union breaking and warned that it 
would not stand by while "unions and 
years of effort are submerged in an 
airline profit pool.” 

Most immediate answer to the air- 
line-aid pact, the engineer's union con- 
tended, is to seek common consent of 
all airline unions to support one another 
to retain the right to strike and nego- 
tiate. The practice is now in effect at 
Eastern Airlines, where the FEIA local 
has joined with the mechanics and 
cabin attendants in a pledge to honor 
the picket lines of a striking member. 
Union spokesmen say similar agree- 
ments with other airline locals will be 
signed with the near future. 

Pointing out that Presidential Emer- 
gency' Board recommendations are not 
binding under law, the union said the 
carriers used emergency board findings 
to split unions and turn one against the 
other. Branding the pact as the prod- 
uct of an "illegal, immoral cartel,” 
FEIA asked the Civil Aeronautics Board 
to reject the airline proposal or face 
the prospect of a united labor front in 
the airline industry for the purpose of 
breaking the combine. 

The Air Line Pilots Assn, said CAB 
approval of the agreement would force 
it to start a "war chest" for a strike 
fund and might possibly lead to an 
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industry-wide strike by its members. 

Both unions, however, expressed 
doubt that the Board will permit the 
airlines to carry out their agreement on 
the grounds that it would constitute a 
violation of anti-trust laws, force the 
Board into a strike-breaking role and 
into approving the underwriting of an 
exchange of strike revenues. 

Union arguments of anti-trust viola- 
tion were discounted by attorneys for 
the carriers, and legal experts of the 
Department of Justice said later that 
they doubted if any questions of such 
violations were involved in the pact. 

Approval of the plan would auto- 
matically exempt the airlines from any 
threat of a possible anti-trust violation, 
while disapproval would result in re- 
ferring the case to the Department of 
Justice for a ruling on the question, 
according to spokesmen for the Civil 
Aeronautics Board. 

TWA Now Reserving 
Space Electronically 

New York— Trans World Airlines last 
week formally put its Telcregister Corp. 
electronics reservations svstem into op- 
eration at six cities on the airline’s 
coast-to-coast domestic system. First 
phase installation connects data proc- 
essing units at New York, Chicago and 
Los Angeles with TWA’s inventory 
control center in Kansas Citv. Agent 
sets in San Diego and San Francisco 
offices arc tied in with the Los Angeles 


system, and Milwaukee is tied in with 

Inventory control at the center is still 
accomplished manually, but a later 
phase of the program is expected to in- 
clude automation of this process. Un- 
der the present setup, seat availability 
and other information is instantlv pro- 
vided through the agent sets from 
memory drums. Wien a sale or can- 
cellation is made, the information is 
keyed from an agent set to a drum, 
which codes and teletypes it automati- 
cally to Kansas City. The control cen- 
ter in turn informs the drums by tele- 
type when a flight is sold out. 

The three data processing units will 
store space availability information on 
all TWA domestic seats for 31 clays 
and up to six months on overseas 
flights, the airline says. The system 
handles four classes of service on the 
same aircraft, displays four separate 
conditions of scat availability and pro- 
vides the control center with waiting list 
requirements. It displays availability on 
eight flights to a given destination, pro- 
viding a passenger with alternate 
choices if a preferred flight is sold out. 

Phase II of the program will in- 
volve automation of the inventory con- 
trol and linking of additional U. S. 
cities. Third phase will extend the svs- 
tem to overseas points. No time sched- 
ule for the expansions has been set. 

Cost of Phase I is estimated by TWA 
at S3 million over an eight-year period. 
This includes installation and lease of 
the tele-register equipment. 


GREATER PROFIT POTENTIAL 
FOR SHORT-SECTOR, 
HIGH-FREQUENCY ROUTES 



Low operating costs... best of any postwar aircraft in this category . . . 
designed for low break-even load factors on local service operations. 
Proved popularity— big capacity... Viscounts have boosted load factors 
an average of 35% worldwide . . . new plane will accommodate 54 to 65 
passengers with ample baggage and mail space. 

Dependable, economical Rolls-Royce power... four Rolls-Royce Dart 
506 jet-props . . . unsurpassed for economy, ease of maintenance, length 
of overhaul cycle (TCA reports 1900 hours, test engines to 2000) . . . 
300 mph at 10,000'. 

Fast intermediate servicing and terminal turn-around — can operate 
up to five 100-mile sectors without refueling and with a minimum of 
ground handling . . . integral, hydraulically-operated stairs . . . safe, simul- 
taneous on-and-off loading of passengers on left, freight on right. 

Jet Age growth for local service carriers and the areas they serve. . . 
faster schedules and modern jet-prop equipment mean new business 
traffic and accelerated growth . . . size of Local Service Viscount is 
adequate to absorb future payload increases. 

For information, contact: Christopher Clarkson, U.S. 
representative, 10 Rockefeller Plaza, New York HO, N.Y. 

NEWEST FROM THE WORLD LEADER IN JET-PROP AIRCRAFT . . . 



POWERED BY FOUR ROLLS-ROYCE DART ENGINES 
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New Aircraft Broker 
Purchases 25 DC-7s 

Washington— New life is being in- 
jected into the used-plane market as 
a result of plans reported by two air- 
craft dealers, including a newcomer 
on the scene, to buy substantial num- 
bers of piston-engine aircraft from air- 
lines as they are replaced by jets. 

Both companies already have com- 
pleted major transactions in which 
they will acquire 57 two-and-four-enginc 
planes from the airlines within the 
next few months. At the same time, 
both said these transactions were only 
the beginning of extensive programs to 
buy equipment for re-sale or lease. 

New firm on the scene is the General 
Aircraft and Leasing Co. Inc., with 
headquarters in Washington, a newly 
organized firm to be headed by Milton 
W. Arnold who resigned as vice presi- 
dcnt-opcrations-cnginccring of the Air 
Transport Assn. (AW Nov. 3. p. 25). 
Other is Frederick B. Ayer & Associates 
of New York, an established dealer. 

Arnold said his company, as its first 
transaction, will buy 23 Douglas DC-7s 
from American Airlines, with delivery 
beginning Jan. 1. The aircraft will be for 
cither sale or lease, Arnold said. Arnold 
said last week that his firm was organ- 
ized to buy. sell, lease and otherwise 
deal in used and new aircraft, aircraft 
engines and equipment. 

Aver & Associates, who earlier an- 
nounced the purchase of 24 Convair 
240s from American Airlines (AW 
Sept. 22, p. 43), reported last week 
that it had purchased two Douglas 
DC-6Bs from Continental Airlines for 
delivery within the next nine months 
and is in the market for a substantial 
number of others. The firm also has 
acquired six Convair 240s through the 
purchase of the Dundcll Corp. 

Irish Airline Plans 
New European Routes 

London— Acr Lingus plans three new 
continental routes for next year. Sub- 
ject to government approval, the airline 
will operate from Dublin to Lisbon via 
Lourdes; to Copenhagen via Man- 
chester and Dusseldorf, and to Rome 
via Paris and Zurich. 

To meet competition on the Man- 
chcster-Zurich route, the Irish airline 
will terminate its present Dublin- 
Manchcster-Zurich-Rome service at 
Zurich next year. The Dublin-Lourdes- 
Barcelona and Dublin-Lourdes-Rome 
services will be maintained. 

First deliveries of seven Fokker 
Friendship aircraft will begin next 
month to replace company’s Douglas 
DC-3s on services between Ireland and 
Britain. 



COCKPIT 

VIEWPOINT 

By Capt. R. C. 


The Control Battle 

According to numerous ‘Letters to the Editor' printed recently in Avia- 
tion Week, we are in the midst of another see-and-be-seen, IFR-VFR 
(positive versus no control) name-calling battle. But we have enough trouble 
on our hands without fighting each other. Fact is that at the present time 
there is no choice. Depending on conditions, we must use combinations 
ranging from 100% VFR, through 50-50, to 100% IFR in order to achieve 
maximum safety aloft. 

Since most midair collisions have occurred during VF’R weather there 
has naturally been considerable agitation for a 100% IFR system. As a 
matter of fact, there is little opposition to this. The problem is more a 
question of “ifs”. That is, if 100% IFR would not reduce freedom of 
flight, and if the required airborne equipment could be put into all aircraft, 
and if there would not be extensive traffic delays, etc. When these "ifs” can 
be satisfied we will probably find 100% support for 100% IFR. 

"See or be Seen" Dependency 

How much can be said for VFR? Unquestionably, a great deal. If all 
windshields were painted black the collision rate would no doubt go up (if 
anybody would take to the air. that is). Recent experiments to render 
aircraft more conspicuous by the use of “shocking pink" paint apparently 
have merit. On the other hand, situations occur daily which illustrate the 
folly of depending too heavily on "see and be seen.” In terminal areas, for 
instance, aircraft can, and do, report their position with great accuracv (i.e. 
“Over Yankee Stadium”, etc.) This knowledge, along with altitude, should 
allow one to pinpoint the aircraft with ease. Yet pilot after pilot reports no 
sign of the ship despite concentrated staring. It is simply that aircraft are 
difficult to see. 

This also tends to refute the premise that larger windshields would be 
the answer. Actually too much glass creates other problems— some of which 
are rather nasty to live with. 

After the last midair crash the military airports in the Washington, D. C., 
area went “all IFR." The limitations of ATC soon became apparent when 
this extra surge in business produced take-off delays of four and five hours. 
Obviously it was a question of VFR or not at all. 

There has, of course, been an improvement in traffic control in the past 
few years. It is difficult to see exactly where this improvement has occurred 
since the increase in traffic consistently negates beneficial innovations. Such 
things as ALPA’s Golden Triangle and the more recent CAA positive con- 
trol planning have been steps in the right direction. Trouble is that we are 
no longer able to patch and piece the old system— we need a new method. 
Limited Knowledge 

Some of the confusion over the proper remedy for the mess stems from 
our tendency to work from a limited knowledge and to judge, too quickly, 
the affairs of others. All pilots do have certain things in common and yet 
different types of flying require emphasis in different places. The pilot of 
small aircraft has a lack of equipment to contend with; the military jet. 
besides lack of equipment, finds check points laid out for “horse and buggy” 
flying, and the airline pilot must contend with the demands of multi-engined 
aircraft cockpits. 

These various climates inevitably produce differences in outlook and sug- 
gestions for cure. Until a miracle comes to pass we will have to use all pos- 
sible ways and means to avoid collision in the air. And of these various 
remedies the most important of all might be termed the common sense, 
alert operation of aircraft. 
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Local Carriers Favor New Subsidy Plan 


By Ford Eastman 

Washington— Plans for a drastic re- 
vision of Civil Aeronautics Board rate 
making procedures for local service car- 
riers (AW Nov. 3, p. 25) are generally 
regarded by the airlines as a nig step 
toward permitting the small carriers to 
become self sufficient. 

Although the CAB plan is far from 
complete, the basic formula already out- 
lined is expected to at least serve as a 
starting point in developing a new pro- 
cedure acceptable to both the industry 
and the Board. The proposal, drafted by 
the CAB staff after consultation with 
industry representatives, was the main 
item last week on the agenda of the 
Assn, of Local and Territorial Airlines 
meeting in Honolulu. It suggests that 
local carriers be paid a monthly subsidy 
based upon a pre-detemiined portion 
of a standard cost of operation per plane 
mile, including a reasonable profit, for 
a given number of frequencies over each 
route segment. The percentage of cost 
paid would decrease as the number of 
trips increases, and the government and 
the carrier would share annuallv in all 
profits above a given profit level in ac- 
cordance with a pre-determined and 
fixed ratio. Standards established would 
be applied on an industry-wide basis. 

Sam I. Aldock, special assistant to the 
director, CAB Bureau of Air Opera- 
tions, says the plan’s advantages are: 

• It would give the CAB better control 
of subsidy payments by eliminating 
negotiation and substituting a fixed 
price list so that both the carrier and 
the Board would know in advance just 
how much subsidy would be paid for 
specific operations. 

• It would give carriers a fixed dollars- 
and-ccnts standard by which they could 
judge their own performance, and man- 
agements would have more freedom to 
conduct operations as their judgment 
dictated. 

• Carriers, because they would know 
the sum of their subsidy payments in 
advance, would have greater financial 
stability, could attract financing needed 
tojnirchasc more modern equipment. 

• Plan would simplify procedures by 
eliminating lengthy and costly tempo- 
rary and final mail rate hearings, reduc- 
ing time and costs to both the carriers 
and CAB staff. 

• Profit-sharing would give carriers an 
incentive to work toward profitable op- 
erations by rewarding the carriers di- 
rectly according to their achievements. 

One possible disadvantage of the 
proposed plan is the difficulty in arriv- 
ing at a single over-all cost standard 
that would be applicable to all carriers 
with any degree of equity in view of the 


substantial differences between the mar- 
ket and operating characteristics of the 
various carriers. However, if the cost 
standard eventually established is found 
by any carrier to be inadequate, it could 
seek remedy. 

The rate-making methods now in use 
were formulated when Congress passed 
the Civil Aeronautics Act to meet the 
subsidy needs of trankline carriers, a 
group with significantly different 
economic characteristics than local serv- 
ice airlines. For a variety of reasons, 
James R. Durfec, CAB chairman, has 
admitted, these methods do not appear 
to be working in the best interests of 
local carriers or the public. 

Until now, subsidy payments were 
made according to a temporary rate 
detennined by the Board and based on 
the break-even need for each individ- 
ual carrier. The carrier could operate 
at a temporary rate for an indefinite 
period, but the final determination of 
the subsidy payments and the future 
rate, which would include a reasonable 
rate of return and other allowable ex- 
penses, would be set at a final rate 
proceeding. 

Difficult Position 

During rate procedures, Durfce said, 
the Board was constantly put in the po- 
sition of reversing management judg- 
ment on a hindsight basis, often with 
respect to decisions as to equipment 
and scheduling practices. In many in- 
stances. lie added, the Board was faced 
with the choice of making disallow- 
ances that might cripple a carrier or 
allowing expenditures that, in the 
CAB’s judgment, should never have 
been made. 

In many cases, costs in certain ex- 
pense categories have been disallowed 
irrespective of whether the carrier had 
exceptionally low costs in other cate- 
gories for which there is no reward. 

The picture is further complicated 
by the fact that, if the Board's rate is 
established for a future, or closed, pe- 
riod, the actual operational experience 
may turn out to be substantially differ- 
ent from that forecast by the CAB. 
This could be the result of spiraling 
costs, increased mileage due to route 
awards or other unforeseen trends. 

Under the proposed plan, the follow- 
ing standards would be established: 

• Cost per plane-mile, including a rea- 
sonable profit. 

• Average yield per passenger-mile. 

• Number of passengers per trip. This 
standard would be higher for each suc- 
cessive daily trip over a route. 

The mileage payment per trip would 
be determined bv subtracting the prod- 
uct of a standard minimum amount of 


traffic, which would be increased as the 
number of trips increases, and a stand- 
ard fare yield from a standard cost per 
plane-mile. 

The CAB staff said the net effect 
of this formula would be a payment 
that would produce a reasonable profit 
if the carrier met the standards built 
into the computation. Or, it would 
produce profits under or over the’ pre- 
determined level considered reasonable 
if the carrier operated at a cost level 
different from the standard or charged a 
rate per mile above or below the stand- 
ard fare or developed traffic over or 
under the minimum level. 

Under the profit-sharing plan, car- 
riers realizing a profit after taxes of up 
to 10% of their investment would 
retain the entire amount. On profits 
ranging between 10% and 20% of the 
carrier’s investment, the carrier would 
retain 50%, and the government 
would receive 50%. 

When a carrier's profit ranges from 
20% to 50% of its investment, the 
carrier would retain 25% and the gov- 
ernment would receive 75% of that 
amount. Above 50%, the carrier would 
retain 10%, and 90% would be re- 
turned to the government. 

Revision of the CAB’s rate making 
machinery has been one of the major 
goals of the Assn, of Local and Terri- 
torial Airlines under the guidance of 
Joseph P. Adams, executive director 
and a former CAB member. The Air 
T ransport Assn, also has joined with the 
group in seeking a change. 

While the plan is being made final, 
the CAB has offered interim relief by re- 
vising its policy on temporary mail 
rates, which already are in effect. Tem- 
porary subsidy will be paid at the maxi- 
mum reasonable level and will be de- 
signed to meet interest charges on long- 
term debt and other cost items in addi- 
tion to the carrier’s break-even need. 

Heliport Study Group 
Appointed by CAA 

Washington— First official action to 
set U.S. heliport design and develop- 
ment criteria has been taken with the 
Civil Aeronautics Administration ap- 
pointing a nine-member industry-gov- 
ernment committee to study problem. 

Philip A. Hahn, chief of the Engi- 
neering Division of CAA's Office of 
Airports, was named chairman of the 
group which includes three other CAA 
officials and representatives of the Air 
Line Pilots Assn., Aircraft Industries 
Assn., Air Transport Assn., American 
Assn, of Airport Executives and the 
Airport Operators' Council. 
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A message of importance to career-minded engineers: 


Lockheed 


"Lockheed aircraft continue to blaze new trails for manned flight. The 
new Electra is America's first prop-jet airliner. A Navy version of the Electra 
will be the country's first turbine-powered submarine hunter. 

"Already, our design groups plan the supersonic jet transports of 1965. 
Meanwhile, new speed and altitude records set by a Lockheed F-104 
Starfighter move manned flight to the fringes of outer space. 

"Within and beyond lie many problems for our engineers: problems in aero 
and thermodynamic characteristics at supersonic speeds, in radar, in optics, in 
infrared and data processing for airborne detection systems. Additional long- 
range problems exist in military systems analysis, nuclear and space craft 
systems, commercial air transport studies, and industrial operations research. 
“There are openings now for thoroughly qualified electronics and aero- 
thermodynamics engineers and operations research specialists. 

"If you are interested in a Lockheed career in California, write us today. Address 
E. W. Des'Lauriers, Manager Placement Staff. 1708-A Empire Ave.. Burbank." 


California Division • Burbank, California 


SHORTLINES 


► Air Line Dispatchers Assn, elected 
Capital Airlines dispatcher Robert E. 
Commerce as a full-time president of 
the group at its recent San Francisco 
convention. Commerce, who will take a 
two-year leave of absence from Capital, 
was selected from a field of 21 candi- 
dates. Sam Kinsey, also a Capital dis- 
patcher, was re-elected to the office of 
part-time secretary-treasurer. 

► British Overseas Airways Corp. has 

S it its winter schedules into effect. 

during daily Bristol Britannia and, 
on Nov. 14, de Havilland Comet 4 
service from New York to London. 
The airline says the Comet 4s will hike 
over the company’s “Monarch” luxury 
service, replacing Boeing Stratocruiscrs. 
The Britannias will be used on regular 
first-class and economy flights. BOAC 
will also operate its Douglas DC-7Cs 
on its New York-Boston-United King- 
dom routes on a four flights per week 

► Eastern Air Lines’ board of directors 
has declared the year's fourth regular 
quarterly cash dividend of 25 cents a 
share, and the additional annual divi- 
dend of 2% in stock, both payable Dec. 
1 5, to shareholders of record as of Nov. 
14. 

► Lockheed Air Sendee Inc. has re- 
ceived a fixed price per sen-ice contract 
for work on three Douglas DC-4 air- 
craft presently assigned to passenger 
and cargo operations on California 
Hawaiian Airlines in the U. S. and the 
Far East. 

► KLM Royal Dutch Airlines opened 
its final link in its round-the-world 
sen-ice Nov. 1 with the inaugural flight 
from Amsterdam to Tokyo on the Polar 
Route. The Dutch carrier plans to ojr- 

basis using the following routing: Leave 
Amsterdam for Anchorage for a fuel 
stop, continuing to Tokyo and Biak, 
New Guinea, and returning to Amster- 
dam along the same route. KLM is us- 
ing Douglas DC-7C aircraft on the 
flights. 

► Southern Airways reports first three 
quarters earnings before taxes of $132,- 
000. After income taxes, the airline had 
a net profit of $63,000, or 25 cents per 
share on 252,400 shares of common 
stock outstanding. Southern President 
Frank W. Ilulse says that the favorable 
earnings were the result of adjustments 
in mail rates approved by the Civil 
Aeronautics Board. The current year 
would be the sixth consecutive profit- 
able year for Southern. 


AIRLINE OBSERVER 

► Civil Aeronautics Board is facing renewed criticism from foreign flag 
carriers who complain that the Board is the only major government agency 
that has failed to recognize the economic relationship of management 
decision to the profitable performance of jet transports. European repre- 
sentatives of international airlines claim industry growth is being hampered 
by CAB refusal to accept trends in traffic set by normal development of 
air transportation. 

► General Services Administration, which controls the purse strings for 
civilian agency traveling, is emerging as a powerful opponent to airline 
demands for increased fares in the General Passenger Fare Investigation. 
GSA objected to the 6.6% increase granted in February and said it cost 
the agency $858,000 more a year in travel fees, the Department of Defense 
$4 million. Each 1% increase costs GSA $130,000 annually, the agency 
said in a brief to CAB examiner Ralph Wiser. Any general fare increase, 
it added, should be awarded only as a “last resort.” 

► First scheduled Fairchild F-27 turboprop transport sen-ice will be inau- 
gurated on Nov. 14 by Piedmont Airlines. The local-sen-ice carrier will place 
its first Fairchild on a route serving Winston-Salem, Bristol, Lexington, 
Cincinnati, Greensboro, Raleigh, and Wilmington, N. C. 

► Russia has inaugurated Tu-104A jet sen-ice on its 2,175 mi. route between 
Moscow and the Central Asian city of Alma-Ata near the Chinese border. 
The 70-passenger Tn-104s make tbc flight in 4 hr., 20 min. as compared 
with an estimated 18 hr. for piston engine Il-14s. 

►Addition of new four-engine equipment raised the U.S. airline fleet total 
to 1,864 aircraft as of last Jan. 1, according to the Civil Aeronautics 
Administration. CAA also rqjortcd a total of 67,153 active aircraft registered 
as compared with 64,688 for the previous year. 

►El A1 Israel Airlines expects to realize a profit this year after suffering 
heavy losses in 1957. Last year’s losses were attributed to the introductory 
costs of the Bristol Britannia and a decline in traffic caused by the Near 
East flarcups. 

► Most foreign flag carriers now support the principle of continuous heating 
of fuel at the fuel system filter of turbine engines as the best possible solu- 
tion to filter icing. 

► Watch for Air Line Pilots Assn, to be dropped from the International 
Transport Workers Federation. Top ITWF officials fear the ALPA stand 
demanding a third pilot for jet transports in the flight engineer’s position 
could lead to union raiding by the pilots' organization. Thev have given 
ALPA until Dec. 12 to change its mind, or the union will be forced out of 
the federation. They charge that ALPA’s stand violates an agreement signed 
with ITWF two years ago providing that no crew member shall be merged 
into another union membership without prior approval of both labor 
organizations. 

►Public demand for jet flights has increased reservation requests for Pan 
American flights to Europe by an estimated 320% for the Oct. 26-31 period 
as compared with the same period last year. The carrier reports that load 
factors on its daily roundtrip Boeing 707 flight to Paris averaged in excess 
of 90% during this period, with the highest load factors recorded on west- 
bound return flights. 

► look for stepped up battle against domestic and international airlines by 
their travel agents on matters of rates of commission, club-tvpe charter opera- 
tions and use of credit cards. American Society of Travel Agents is prepared 
to cariy its fight against the conference system itself if necessary. Interna- 
tional Air Transport Assn, recently rejected ASTA’s request for increased 
commissions and Air Transport Assn, is still studying a similar request. Good 
travel agent-airline relationship is important in developing the new business 
needed to fill the forthcoming fleets of jet transports. 
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First in Constant Speed Drives 




Greater Passenger Comfort and Safety 

, 

Assured by Sundstrand Drives 


on New Boeing 707 Jetliners 



Pan American World Airways officially enters the jet age 
as the thoroughly flight-tested Boeing 707's go into regu- 
lar transatlantic service. With this development comes a 
new concept in commercial airliner electric power— an 
alternating-current system offering higher capacity at a 
major saving in weight. 

Four custom-engineered Sundstrand constant speed 
drive systems, new to commercial airliners but proved in 
millions of flight hours on all types of military jet air- 
craft, are used on each Boeing 707 jetliner. Behind their 
selection lies an unmatched record for stability, relia- 
bility, heavy overload capacity, and low-cost operation. 

The far greater electrical capacity available on the 
Boeing 707 permits the use of many new devices that 
provide extra comfort and safety for as many as 165 pas- 
sengers at optimum operational altitudes ranging from 
30,000 to 40,000 feet and speeds up to 600 mph. 



DIVISION SUNDSTRAND MACHINE TOOL CO. • ROCKFORD, ILLINOIS 



CONSTANT SPEED DRIVES 


AIRCRAFT ACCESSORIES 



MINIATURE PULSE MAGNETRON 
FOR MISSILES DELIVERS 4 KW«,» 


This is a Litton Industries magnetron, 
one of a remarkable family of thirty 
small, lightweight pulse tubes deliver- 
ing up to 4 kw. The family has recorded 
hundreds of thousands of hours of 
reliable service. 

The range of performance characteris- 
tics of these magnetrons has enabled 
them to demonstrate their reliability in 
navigational radar and communications, 
as beacon interrogators and trans- 
ponders, in airborne fire control systems, 
in classified missile applications, and in 
other miniaturized systems. 

These are better tubes because of what 
pediatricians call TLC— tender, loving 
care. We put more than the normal num- 
ber of man hours into the construction 



of each miniature magnetron. The result 
is a higher than normal tube yield. High 
yield in production has been statistically 
proved to produce measurably higher 
reliability in the field . . . and longer life. 
If you would like more information on 
these and others of our wide line of 
electron tubes — information, that may 
change your planning of new system 
designs — we have recently published a 
new electron tube catalog. Litton Indus- 
tries Electron Tube Division, Office Al, 
960 Industrial Road, San Carlos, Cali- 
fornia. If you would like information 
on our company as a place where you 
can enjoy an atmosphere wherein there 
are isolated areas of nearly pure vacuum 
—we’d like to hear from you. 



SPACE TECHNOLOGY 


Sealing Results in Black Knight Changes 


Bv John Tunstall 


London— Sealing problems forced ex- 
tensive fabrication changes during de- 
velopment of the Black Knight, Avia- 
tion - Week learned from Charles E. 
Tharratt, chief trial engineer, during a 
recent tour of the High Down, Isle of 
Wight, test site. 

Airframe has integral fuel tanks and 
is pressurized with air. The early air- 
frames used for structural testing had 
16 external bowler hat stringers riveted 
to the skin. Skins and stringers were 
wrapped round internal ring frames 
and closed and sealed with a single 
longitudinal bolted joint. Many scal- 
ing compounds were tried but all 
tended to relax after a period under 
load, creating a leak hazard. 

Method now used is to stitch-weld 
internal frames to the skin, forming 
cylindrical sections which are butt- 
welded together. Stringers are mostly 
intercostal and have been taken inside 
and welded to the skin. Because of the 
very thin skin used (22-24 S.W.G.) 
and the relatively large diameter of the 
cylinder, a special welding machine was 
developed for the operation. 

The structural efficiency of the Black 
Knight (AW Sept. 22, 'p. 50) owes 
much to the use of internal pressure 
loading. Tensile stresses developed 
pneumatically neutralize some of the 
pure compression stresses and help stab- 
ilize the skin under non-axial loading 
in flight. But Aviation Week was told 
that the differential pressure used and 
method of applying it will remain 
among the more closely guarded se- 
crets of the vehicle. 

Also classified is a method of main- 
taining differential pressure as the 
vehicle fills and empties. During one 
phase the vessel blows off and at an- 
other, internal pressure is probably 
boosted from a small compressed air 
supply. 

Although the oxidant used in the 
Black Knight has not been officially re- 
vealed, little attempt is made to conceal 
the use of HTP (high-test peroxide) at 
the site. A steaming hot water tank laid 
open on the ground between the two 
test gantries was to help people “take 
an unceremonious dive” if contaminated 
with HTP, Aviation Week learned. 
It had widely been thought that liquid 
oxygen was the oxidant used because 
of the association of both designers and 
manufacturers of the Black Knight’s 
rocket motors— Royal Aircraft Establish- 
ment, Westcott and Armstrong Sid- 





high reliability . . . extreme compactness . . . 


NEW SANBORN 

850 

6- & 8-CHANNEL DIRECT WRITING SYSTEM 


If you want a practical direct writing system for straight- 
forward recording in the range from DC to 100 cps — such as 
computer readout, telemetry recording — look what the new 
Sanborn “850” offers in compactness, reliability and operating 
convenience. A complete 8-prcamplificr module with power 
supply, plus an 8-channel flush-front recorder package con- 
taining power amplifiers and power supply at rear, occupy 
only 24k*j' of “S50” panel space. 


in RELIABILITY. "850” features include fully transistor- 
ized power amplifiers and power supply . . . rugged gal- 
vanometers with low impedance, high current, enclosed coil 
assemblies and velocity feedback damping . . . JAN com- 
ponents wherever practical, such as MIL-T-27 hermetically 
scaled power transformers, MIL-approvcd electrolytics in 
power supplies, etc. . . . forced filtered air cooling for stable 
operation. 


performance characteristics of an “850” include flat 
frequency response 0-70 cps, down 3 db at 100 cps (10 div. 
pcak-to-peak amplitude) . . . thermal drift eliminated by 
current feedback power amplifiers . . . limiting at input to 
prevent amplifier saturation or cut off, so that damping is 
never lost . . . drift less than 0.2 div. for 20° to 40° C. changes, 
line voltage changes from 103 to 127 volts . . . gain stability 
better than 1% with 20° C. and 20 volt changes . . . linearity 
0.2 div. over 50 divisions . . . clear, permanent, inkless record- 
ings in true rectangular coordinates. 


f 


And in operating CONVENIENCE, an "850” system pro- 
vides such advantages as nine electrically controlled chart 
speeds, selected by pushbuttons ... a choice of interchange- 
able Preamplifiers (DC Coupling and Phase Sensitive De- 
modulator presently available, with others in development) 
. . . remote control of chart drive, speeds, timer and marker 
. . . monitoring connection points ... a Recorder that loads 
from front and has built-in paper take-up and paper footage 
indicator. 
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tlelev Motors respectively— with kero- 
sene and liquid oxygen engine develop- 
ment in Britain. 

Motors in the Black Kniglit are each 
mounted on a simple trunnion giving 
one degree freedom. 

The design was committed to for 
separate motors before Paul L. Leyton, 
chief rocket development engineer, took 

He told Aviation Week that the 
main attraction of the arrangement in- 
cluded the relatively high state of de- 
velopment of the basic engine and 
ancillary units used. 

Another reason was the fact that four 
trunnion-mounted units was n much 
simpler mechanical proposition than the 
gimbal-mounted unit needed with a 
single motor. 

No special features are mentioned 
in connection with the Black Knight 
rocket motors, the thrust of which have 
been unoflicially estimated at about 
5,000 lb. each. 

Range Increase Attempts 

Leyton said attempts to increase the 
range of Black Knight depended on 
weight-paring of both structure and 
motors rather than on increased fuel 

lie stated that only slight modifica- 
tions had been made, based on the re- 
sults of the first firing, but he said he 
could not forecast when the second 
firing would take place. 

'Inc test site was developed at very 
low cost because of its being sited 
en cliffs which greatly facilitated exca- 
vation operations and because the site 
had previously served as a military fort 
arid possessed a network of under- 
ground passages. 

Cooling water problems were also 
simplified as the flow simplv dis- 
charges down the cliff side into the sea. 
Gantry Installations 

Cantrv installations are basically the 
same as those used at the firing range. 
Rocket is supported on a simple tubular 
structure from a single ball and socket 

Central observation blockhouse is 
equipped with periscopes focused on 
the flame zone or each rocket, and with 
override controls in the event of a niis- 

Waterjets lined up with access holes 
■n the engine bay arc supplied from the 
blockhouse. 

Test program is set up on a “Swiss 
block" and is automatically sequenced. 
Instrumentation is largely conventional 
and the recording room provides facil- 
ities for up to 200 channels. Equipment 
includes photographed oscilloscopes 
and magnetic tape recorders. Batteries 
of 20-channcl mirror galvanometers are 
used for recording higher frequency' re- 
sponses. 


For accurate, reliable acceleration measurement... 



PRECISION 

LINEAR 

ACCELEROMETERS 

are rugged 
and right! 



Pacific's family of accelerometers are 
designed, developed and tested to meet 
almost any acceleration measurement 
requirement. Their custom design pro- 
vides excellent reliability and accuracy 
for many critical applications — com- 
bining features of lightness with high 



To save you time and money, many of 
Pacific's accelerometers can be incorpo- 
rated into your own designs at an early 

Each of the basic models illustrated at 
the right is representative of a scries of 
similar units which vary only in output 
characteristics. They are available and 
were developed to satisfy a special re- 
quirement but can now be considered as 
standard production items... completely 
tooled, qualified, proved in actual use 
. . . ready for immediate order. 

For complete information on a Pacific 
accelerometer designed to your own re- 
quirements ... or on a modification of 
these units, WRITE TODAY. The engi- 
neering skill and creative ability of 
Pacific Scientific arc at your service. 



-bar suspension gives very 
with exceptionally 
_ ife. Single or dual pot 
tch pick-off provides versatility. 
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Now Available 
in Production Quantity 



HIGH 

TEMPERATURE 
CAPACITORS 
BY BENDIX 


Scintilla Division of Bendix developed and has in pro- 
duction the £"-315 family of Environmental resistant 
capacitors to aid in satisfying the fast growing require- 
ment for high temperature components in the high 
speed aircraft and missile fields. 

The £-315 capacitor offers proven stability of oper- 
ation over the temperature range of — 55° to +315° 
Centigrade* with no voltage derating and low capaci- 
tance variation. Of rugged hermetically sealed con- 
struction and nonstrategic materials, this capacitor is 
built for high altitude and severe environmental 
operation. 

This nonpolarized capacitor is available in a variety 
of sizes in a capacity range of from 0.05 to 4.0 micro- 
farads at 600 VDC. It is also available in higher voltage 
ratings. Performance data and operating characteristics 
are given in Technical Bulletin SL-61 which is supplied 
upon request. 



DESIGN FEATURES 

Temperature Range . . . -55° to +315°C. Capacitance . . . 
0.05 to 4.0 uf at 600 VDC. Voltage Range ... 600 V to 3000 V 
peg section. No Voltage Derating, Low Capacitance and Power 
Factor Variation, Environmental Resistant, Hermetically Sealed, 
Rugged Construction, Nonstrategic Materials, Minimum Site 
and Weighl. High Altitude Operation. 


Scintilla Division 
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Make sure you get 


all these 

features... 

Insuring Lasting 

* 

SATISFACTION 


and SERVICE 


specify 


DARNELL 

mMiHiinMfim 



school is described as “adapting known 
techniques to medical use by Capt. 
Rav W. Ware of the Department of 
Physiology-Biophysics. Researchers are 
involved basically in developing sensors 
which can translate physiological signals 
into usable telemetering signals, accord- 
ing to Ware. 

Oxygen Sensor 

New device developed here by Dr. 
James R. Neville is a marked improve- 
ment in equipment for measuring oxy- 
gen partial pressure. It is a very small, 
light oxygen sensor which operates on 
polarographic principles, and in certain 
applications it will replace much larger 
and heavier equipment now used. 

The new sensor is a nylon cell which 
has a gold working electrode with a 
polyethylene membrane over it to con- 
tain a very thin layer of saline electro- 
lyte. Oxygen diffuses through the mem- 
brane and is chemically reduced when it 
hits the gold electrode. Because of 
electrochemical reaction, current flow 
is produced from the gold electrode to 
a reference electrode which is directly 
proportional to the partial pressure of 
the oxygen in the ambient air. 

Oxygen sensor requires no external 
electric power to operate it because 
the oxygen is spontaneously reduced. 
A suitable output resistor is installed 
across the two electrodes, and the self- 
generator is fed into a measuring device. 
Signal can be fed directly into tele- 
metering equipment. Output ranges up 
to about 200 microamperes in an en- 
vironment of pure oxygen. A patent 
application has been filed on the new 

This sensor provides a transducer 
that can measure oxygen partial pres- 
sure in extreme environmental condi- 
tions. One model is about 2 in. and 
extremely light, and other models are 
the same general size. A small version 
has operated for two weeks, and larger 
ones are expected to last much longer. 
The sensor can measure oxygen in air, 
but it is also small enough to fit into 
a mask system and measure directly 
the oxygen content in the air going 
into the space flier’s lungs. 

Carbon Dioxide Sensor 

A closclv allied problem is the devel- 
opment of a carbon dioxide sensor to 
replace the bulkv infrared absorption 
system where weight and space limita- 
tions arc of paramount importance. Dr. 
Neville is working on a device in the 
same size and weight class as his oxv- 
gen sensor, an operational instrument 
has not yet been perfected. 

Measurement of the rate and depth 
of the space traveler’s breathing can 
now be done with a respiratory volume 
sensor that is an adaptation of a com- 
mercially available device. Using a 


MINIATURE 
THERMAL 
RELAYS 

with 

99.99% Plus 
Reliability 

SERVICE-FITTED 
SERVICE-TESTED 
SERVICE-APPROVED 

Our complete 
environmental 
testing laboratory 
samples and certifies 
daily production. 




New NORMALLY CLOSED RELAYS NOW AVAIL- 
ABLE. They both meet or exceed requirements for 
guided missiles and complex electronic gear. 
They are hermetically sealed by bonding metal 
to high thermal, shock resistant glass 

or close a circuit positively in 0.1 


lousmgs. 
They ope 


They can also be safely ut 


Temperature: 
Vibration : 
Shock: 


ling complete cliar- 
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"nm" 


Colonel Gregory "Pappy” Boyington, U.S.M.C. (Ret.), 
is a fabulous figure whose daring exploits as a World War 
II fighter pilot wrote a bright page in the history of 
America - a dark one in the history of her enemy. 

Ex-Flying Tiger, and leader of the Marine Corps’ 
famed Black Sheep Squadron —"Pappy" Boyington 
relives his experiences in his autobiography, "Baa Baa 
Black Sheep," published by G. P. Putnam's Sons. 

"Pappy" is now Sales Manager of the Aircraft Sealant 


Division of The Coast Pro-Seal & Mfg. Co., one of the 
country's leading processors of sealants based on Thiokol 
liquid polymers. 

Since 1942, Thiokol liquid polymer base sealants have 
been used to seal integral wing tanks which made long 
range flight possible. Too, they are used to seal cabins 
for pressurization in large commercial and military planes. 
Thus, Thiokol liquid polymers have played, and continue 
to play, a significant part in aircraft development. 






CHEMICAL CORPORATION 

780 NORTH CLINTON AVENUE • TRENTON 7, NEW JERSEY 

In Canada: Naugatuck Chemicals Division, Oominion Rubber Co., Elmira, Ontario 
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Beech Supersonic Target 

First photo of Beech project design PD-121 
drone target system, is one of a family of pro- 
posals company has developed for Army’s 
coming high-and-low-levcl competition. Firm 
will submit its proposal in December. Some 
94 contractors attended Army discussions on 
new competition. PD-121 has tiny delta 
wing, combines jet and ramjet (under fuse- 
lage) power. 

modification of the hot wire thermo- 
couple, this flow meter has the advan- 
tage of being able to measure rapidly 
fluctuating flow' rates while offering 
essentially no resistance to gas flow. 

In the past, most airborne measure- 
ments have been limited to the rate of 
respiration, hut this device can measure 
depth as well. 

Since it is small and tubular in shape, 
it fits easily into the oxygen hose in a 
face mask. 

Measuring Heart Activity 

Measuring heart activity in an iso- 
lated subject is a major problem for 
biological researchers. Ideallv. they 
would like to get a measure of cardiac 
output, which is the combined product 
of heart rate and stroke volume. Exist- 
ing techniques call for inserting needles 
into the subject’s blood vessels, or at 
least putting a sensing device around 
a blood vessel. 

Hi is is an example of the kind of 
laboratory techniques which arc out 
of the question for taking measurements 
from an isolated subject. Such a direct 
method of gaging cardiac output re- 
quires medical supervision, and re- 
searchers could scarcely expect to stick 
a needle in the operator of a space 
vehicle. 


l)r. Ware told Aviat ion Week that 
any direct measurement of cardiac out- 
put on human subjects in flight is ruled 
out by the present state of the art. but 
researchers would like to find a way of 
measuring blood flow accurately in a 
nondestructive manner. 

The compromise accepted is to record 
pulse rate and blood pressure, a crude 
measure of cardiac output, bv the 
routine technique a physician uses in his 
office. Since this ordinarilv requires a 
doctor, a certain amount of automation 
has been necessary. 

A lightweight plastic cuff is wrapped 
around the subject’s limb, and the 
cuff must be confined by an inflexible 


covering to keep all pressure internal. 
The sleeve of a pressure suit will do 
the job. A timing device with a pneu- 
matic valve periodically inflates the cuff. 
As cuff pressure falls off. it reaches the 
point where it is equal to blood pressure 
in the blocked vessel, and the blood 
begins to flow through again. 

A physician senses this moment when 
the blood starts to flow again with a 
stethoscope applied to the blocked 
vessel just down from the cuff. This 
is the systolic measurement. He gets 
the diastolic measure when sound- 
producing turbulence disappears from 
the blood stream with an isolated 
subject, a microphone replaces the 



DELAVAN 
FUEL INJECTORS 

And is it any wonder? Today’s high performance aircraft 
simply demand products that have been Handled With Cure. 

At Delavan, performance and 
Consider these accomplishments ir 
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X-15 Landing Gear 


Developed by: 

We stern Design 

PRIME PRODUCERS OF COMPONENTS, ASSEMBLIES, ACCESSORIES AND SYSTEMS 


Design, engineering, fabrication and testing of North American's X-15 complete nose gear, 
and main gear shock were by Western Design ... A typical Western Design project. 



What about your project? 

Western Design has 250,000 square feet of floor space, housing research and 
engineering staff, manufacturing facilities, and test equipment. This organization ii 
available to you for the development and production of any hydraulic, mechanical, 
electrical, electro-mechanical or electronic project from airborne systems, 
through heavy ground support equipment. Call today for further details, 
or write for new 28-page Facilities Brochure. 

WESTERN DESIGN & Mfg. Corp. en Division of U. S. Industries, Inc. 

SANTA BARBARA & MONTEBELLO. CALIFORNIA 


stethoscope on the blood vessel, and 
synchronous recording of cuff pressure 
and microphone signals gives a blood 
pressure reading. 

Heart rate is a byproduct of this 
system, as it is of other physiological 
measurements, the same type of elec- 
trical pickup used in the physician's 
office is employed. Leads have to be 
placed carefully to avoid getting signals 
from muscle masses in a moving subject, 
and the top and bottom of the chest 
seem the most practical spots. The 
electro encephalogram has similarly been 
recorded in flight. 

A method for investigating periph- 
eral circulation in the body is under 
development bv Dr. Samuel R. Powers, 
Jr., at Albany Medical College. N. Y.. 
under USAF contract. Dr. Powers elec- 
tronic impedance plethv sinograph meas- 
ures changes in volume of a zone of 
tissue between two elcctrodcs-for in- 
stance, the area between the knee and 
ankle. 

This instrument permits study of 
circulation and blood flow in the area, 
and replaces the cumbersome water dis- 
placement technique. 



Dervish Missile 


First view of Northrop 2.75-in. Dervish 

nicnt for Mighty Mouse air-to-air rocket, 
then proposed to Army for ground-to-air use. 
Spin-stabilized Dervish is powered bv solid- 
fuel TRX 126B Tliikol rocket motor. 


Missile Site Plumbing 
Gets Special Cleaning 

Tulsa— Techniques proven in the 
chemical and refining industries are be- 
ing used by Dowell Division of Dow 
Chemical Co. to clean the intricate 
plumbing of missile launching eom- 

Dowcll cleans fueling and other sys- 
tems in the missile pads and launching 
complexes when they arc first con- 
structed, and recleans the systems when- 
ever the equipment is dismantled for 
repair or modification. 

Cleaning job must meet close specifi- 


cations set by the military agencies op- 
erating the missile facilities. Dowell 
must meet standards of 25 microns on 
particle size, and for hydrocarbons, 

dcr 5.500 negations of infrared. 

Some parts of the launch pad plumb- 
ing can be dismantled and removed for 
cleaning in vats, but other parts must 
be cleaned in place. Dowell uses acids, 
caustics, degreasing solutions and sol- 
vents for the job. varying the cleaning 
agent with the different metals being 
cleaned. 

As a result of its missile facility work 
so far, Dowell is suggesting the use of 
welded piping in the systems to make 



HYDRA-POWER 

presents 



via ■ a new subsidiary 

Power -tronic 
Systems , Inc. 

Essentially: Developers, designers, and manufacturers of 
electronic systems and instruments of superior performance, 
lasting service and high integrity. 

Specifically: Advanced designs for transducers, computers 
and controls involving force, quantity, quality, positioning, 
velocity, acceleration, tension, pressures, heat, humidity, 
timing, current, voltage, power, frequency and mixing rates. 
inquiries welcomed, 

Power-tronic Systems, Inc. 

PINE COURT, NEW ROCHELLE. N. Y. 
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the cleaning job simpler. Welded pipe 
is recommended because it provides 
better scaling and there are no gaskets 
in the pipe joints to collect contami- 

Dowell also has a Do\v-dcvclopcd 
anti-corrosive additive for use with cor- 
rosive materials. 

For the cleaning job at the Air Force 
facility at Cape Canaveral. Dowell de- 
signed special trucks with stainless steel 
equipment and special filters. Use of 
the trucks with their special cleaning 
gear lends mobility to the operation. 

In addition to the work at Cape 
Canaveral. Dowell has done similar 
work for the Martin Co. at Denver and 
will clean the launching pads at the 
new ICBM base at Warren AFB. Wvo. 
Company also does chemical cleaning 
for the Army at Redstone Arsenal and 
is working on the first Bomarc installa- 
tion in Florida. 

Survival Influences 
Polaris Performance 

New London, Conn.— Lockheed Mis- 
sile Systems Division has found that 
factors affecting human survival under 
prolonged submerged cruise conditions 
are directly influencing company de- 
sign of Navy’s Polaris fleet ballistic 

It was discovered early in Polaris de- 
velopment that certain materials which 
might be innocuous to humans over 
a short period of time could become 
potentially toxic air pollutants when 
inhaled for prolonged periods. More 
generally, the company pointed out that 
man and his ability to survive in the 
hostile environment he will encounter 
under the sea and in outer space will 
be the limiting factor in the develop- 
ment of the advanced submarine or 
space vehicles of the future. It was also 
predicted that similar human-perform- 
ance limitations could delay more ad- 
vanced vehicle programs by a year or 
more— and perhaps influence the basic 
design of the vehicle. 

It was disclosed that certain factors 
of human survival, with which human 
engineering research is concerned, may 
alter appreciably a vehicle system which 
the company previously had on its de- 
sign boards. 

Nuclear Engine Shielding 
Studied by Boston Group 

Development of materials able to 
contain nuclear engines operating at 
temperatures up to 5.000F will be an 
initial project of Nuclear Metals, Inc., 
in its new facility at Boston, Mass. 
Company also will investigate uses of 
tungsten, molybdenum, tantulum and 
niobium in S2 million Metallurgical 
and Development Laboratory. 



Gaseous fluorine (Allied Chemical Corp.) is piped here from cell room. Here it is purified 
and liquidized through refrigeration with liquid nitrogen, then loaded in tank trucks. 



Flourinc is produced clcctrolyb'cally in cell room through the separation of hydrogen and 
fluorine from hydrofluoric acid. Allied plant includes several rows of fluorine cells like these. 



Tin's is the exterior of part of Allied Chemical Corp. Gcueral Chemical Division’s Metrop- 
olis (111.) Works fluorine plant. Auxiliary process equipment is shown here. 
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Plants Begin High-Energy Propellant Production 

Allied Chemical Corp. and Cullerv Chemi- 
cal Co. have begun large-scale production of 
liigh-cncrgy propellants. Production of liquid 
fluorine at Allied Chemical’s General Chem- 
ical Division plant at Metropolis, III., is the 
first step in production of UF„ for a U. S. 

Atomic Energy Commission program, 
through refining of uranium oxide com- 
pounds. Capacity is sufficient to also supply 
tonnage quantities for rocket and missile use, 
according to Allied. Fluorine is delivered in 
both gas and liquid forms in tank trucks. 

Tank truck units comprise three inner tanks 
which contain insulating mediums. Fluorine 
in the innermost tank is cooled below its 

slate (AW Feb. 2d. p. 63). Rocket engine 
research has utilized fluorine in an effort to 
produce an oxidizer with an extremely high 
specific impulse. Callcry Chemical Co. has 
built a $38 million high-energy fuel plant 
for the Navy which will produce tonnage 
quantities of boron-based fuel next year. 

This fuel, called IliCal, will be used exten- 
sivelv by the Navy m turbojet and ramjet 
propulsion tests which arc expected to de- 
termine the most practical and productive 
uses for the fuel, according to the company . Pure nitrogen is stored at low pressure in Callcry Chemical Co. sphere at left; pure carbon 
Plant is located in Muskogee. Okla. dioxide is stored at low pressure in right sphere. Tower in center separates the gases. 



AVIATION WEEK, November 10, 1958 





DIESEL. 

GROUND 

SUPPORT 


TEST 
SERVICE 
LAUNCH 
HANDLING 
DATA PROCESSING 
POWER SUPPLY 


More than half the brains and cash invested in missiles goes into missile support. Both missiles and aircraft 
command the most precise . . . advanced technological experience available. Such broad experience can only be 
acquired through a consolidated background in the many complex areas of Ground Support. This has been Con- 
solidated's endeavor ... for over a decade. The unique is the usual at Condiesel. Our experimental, development, 
and scientific staff is anxious to study your problems and offer a sound economic solution. 


CONSOLIDATED DIESEL ELECTRIC CORPORATION 


AIRCRAFT EQUI 
CONSOLIDATE! 


POWER EQUIPMENT DIVISION, Stamford, Conn. 
• LIMA ELECTRIC MOTOR CO., Lima, Ohio 
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Three-Turbine McDonnell 120 Shows 


Bv 


J. Bulban 



Ft. Belvoir. Va.— Triple-turbine pow- 
ered lightweight McDonnell Model 120 
helicopter is aimed at providing Army 
ground troops in battle areas with a 
versatile low-maintenance flying crane 
having a maximum useful load to 
empty weight ratio of 1.5:1 while also 
featuring enginc-out safety. 

Quick getaway and rapid climb, 
demonstrated here recently by McDon- 
nell, had the Model 120 off the ground 
in less than 35 see. after the pilot 
energized the first of the three engine- 
starting switches and lie climbed ver- 
ticallv at an estimated 1,500 fpm. while 
carrying a 1,650-lb. 75-mm. howitzer 
slung under the fuselage. Without a 
cargo load, the 120 has a climb rate 
of some 3,500 fpm. At the conclusion 
of the demonstration, the pilot took 
off and climbed vertically on two en- 
gines at a rate of about 1.000 fpm. 

Model 120 can carrv approximately 
a ton over 80 naut. mi. at cruise speed 
of more than 100 mph. Crane con- 
figuration. which inherently also pro- 
vides a low silhouette to the enemy, 
permits rapid attachment of bulky 
items such as a 105 mm. howitzer or 
a jeep-type vehicle while the aircraft 
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NARROW fuselage permits good visibility. 


Crane Ability 

is on the ground. Location of cargo 
h.ook under the rotor hub minimiz.es 
ccnter-of-gravity travel problems. 

Variety of loads conceived by Mc- 
Donnell engineers includes various con- 
figurations of pods and personnel kits 
consisting of two long “toboggan-type” 
scats capable of holding 12 men with 
Fiberglas shields to protect occupants 
from rotor downwash and wind blasts. 

As a tactical weapons carrier, for 
offensive action against ground troops, 
the Model 120 is capable of being fitted 
with 96 2-in. rockets or 48 2.75-in. 
rockets clustered in tube launchers. 

McDonnell is not overlooking pos- 
sible Navy shipboard applications: the 
company points out that Model 1 20 
is capable of operation even under high 
winds— basic rotor configuration has 
been started and stopped in wind forces 
of 100 kt. Model 120 measures: length, 
20 ft.; height, 9 ft.: rotor diameter, 31 
ft., landing gear skid tread. 9 ft. 2 in. 

For use in aircraft crash fire fighting, 
the small crane can carry a fire fighting 
crewman, a medical attendant, 200 gal. 
of foam under operating pressure of 
100 psi. and a crash entry kit. Four 
litter patients may be carried on return 
trip from fire scene. In general fire 
fighting, such as forest blazes, the 
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Westinghouse proves 
jet combustion 
efficiency 


This plastic combustor model enables Westing- 
house engineers to predetermine combustion 
efficiencies in turbojet designs. Observations of 
the flow of the colored water and air bubble 
mixture permit visual evaluation of air flow 
patterns in normally unobservable areas of 
engines. This test method minimizes trial and 
error testing with handmade metal prototypes. 

Development of the latest J34 configuration 
for use in North American Aviation’s T2J trainer 
proved the value of this water flow analogy test 


rig when design modifications to permit the use 
of avgas and JP-4 or JP-5 were quickly and 
accurately evaluated. This is just one of the 
many complete facilities for research, design, 
development, testing and production of jet 
engines at the Aviation Gas Turbine Division, 
Westinghouse Electric Corporation, Box 288, 
Kansas City, Missouri. j.moso 


you ca» se sore ... if its Westinghouse 



Bounce one 


off the moon 

It wasn’t very long ago when 
space engineers weren’t 
equipped to bounce a missile off 
the face of the moon. Today, 
they’re thinking far beyond 
this near frontier of outer space. 
Just as Ex-Cell-0 rocket and 
missile components help put 
missilemen within shooting dis- 
tance of the moon, so will 
Ex-Cell-0 products play a pio- 
neering role in conquering other 
outposts of the universe. 
Ex-Cell-O also supplies fuel 
nozzles, blades, rotors, valves, 
actuators, fuel controls, parts 
and assemblies for jet aircraft 
and missiles. 


EXCELLO 


CO FZ P C RATION 


7/ 




EX-CELL - O FOR PRECISION 




FUSELAGE underside, looking rearward, showing 4,500-lb. capacity Eastern Rotorcraft cargo 
hook, port 100-gal. JIM foci tank and water injection tank (behind rotor head). 


Model 120 can carry up to 300 gal. replacement of any powerplant in 5 

Project is company fiuanced-so far min. without use of tools, McDon- 

as McDonnell knows there is no mili- ncll engineers point out. Each engine 

tarv requirement for such a vehicle, has six quick disconnects, arc uncowlcd 

It expects that on the basis of demon- for easy access. 

station and evaluation, military may Engines supply compressed air, which 
find a requirement for such a vehicle, is ducted to the tip-mounted McDon- 
Anny personnel have flown the 120 and, ncll designed burners, engine exhaust 
according to McDonnell spokesmen, is diverted through triple nozzles. Noz- 
the crane is ready for off-the-shelf pur- z-les are mechanically interconnected to 
chase. the rudders and rudder pedals to pro- 

Simplc, rugged fuselage weighing 171 'ids positive directional control while 
lb. carries the side-by-sidc-mountcd aircraft is hovering. 

AiResearch turbine air compressors, Initially the Model 120 was fitted 
whose initial design application was to with GTC-85-35 engines, each deliver- 

provide starting for large turbojet en- ing 12S lb. of air per min. to the 

gines. Quick-change prov isions permit rotor, and. with burner nozzles trimmed 

for hot day, resulting in 630 lb. total 
thrust. Currently the prototvpc has 
improved GTC-85-125 engines, which 
have cast nozzle boxes, delivering HO 
lb. per min. of air each to the rotor, 
resulting in total power at the tips of 
630 lb. thrust. In the works is installa- 
tion of a still later engine, the GTC- 
S5-36 delivering 145 lb. of air per min. 
each to the rotor and providing a total 
power from the burners of 655 lb. 
thrust. 

Engine provides 32-33 lb. thrust per 
engine through the exhaust nozzles for 
directional control. 

Use of pressure jet system, obviating 
need for transmission, power shafting 
and tail rotor, made possible basic crane 
configuration by permitting large cut- 
out" area in the fuselage frame for load 
carrying. 

Rotor system, of the stiff all-metal 
blade and pitch-cone counting tv pc. was 
lifted directly from McDonnell XV- 1 
convertiplans originally designed for 


McDonnell Model 120 

Basic Weights 

Design gross weight 5,000 lb 

Maximum gross weight 6.300 lb 

Empty weight 2.450 lb 

Basic flight weight 2.705 1b 

Pilot 200 lb 

Oil 45 lb 

Trapped fuel and oil . 10 lb 

Rotor ...... 848 lb 

Tail 46 lb 

Fuselage 171 IK 

Skid gear ...... 192 lb 

Engine mounts 28 lb 

Right controls 87 lb 

Poucrplants 866 lb 

Instrumentation 19 lb 

Hydraulics 41 lb 

Electric system and batten 1 18 lb 

Flfctrouics . IS lb 

Furnishings 19 lb 


NORD CT-20 

Turbo powered 
Radio controlled 
Target Drone 



Zero launched from its own porta- 
ble trailer, the CT-20 CAN BE 
EASILY TRANSPORTED AND 
OPERATED FROM unprepared 
areas. Recovery is by parachute. 

Designed and built to fly like a 
fighter, the CT-20 offers high per- 
formance at low operating cost 
with a minimum of ground con- 
trol and support equipment. 

PERFORMANCE 

Speed (32,800 FT) 560 MPH 

Time to 32,000 FT 6 MIN. 

Service Ceiling 40,000 FT. 

Production is now underway to 
supply the French Army, Navy 
and Air Force. It has also been 
recommended for use by the US 
7th Army in Germany. 

For complete details write: 

NORD AVIATION 

Rue Beranger 

Chatillon/Seine/Paris, France 
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THE OFFNER ALL TRANSISTOR 

TYPE R DYNOGRAPH 


... a direct-writing oscillograph with unmatched 
features of superiority! 

High Sensitivity: 1 microvolt d-c per mm 
High Frequency Response: 0-150 cps — ±10% 

Large Linear Deflection: over 6 cm — Vl% linearity 
Wide Ambient Range: -20°C to 50°C 
Versatile: d-c, a-c, carrier, all with one set of amplifiers 
Convenient: Plug-in input couplers for all bridge balancing 
Stable: Drift — 1 /zv per hour at maximum sensitivity 
Recording Media Readily Interchangeable: Heat, Elec- 
tric, Ink; Rectilinear, Curvilinear 
Compact: Eight channels in only 33%" of rack space 

OFFNER ELECTRONICS INC. 

3936 River Road, Schiller Park, III. (wburb of Chicago) 




Whatever your requirements for direct- 
writing oscillographic recording . . . investi- 
gate the ability of the Offner Type R 
Dynograph to do the job better and more 
simply. Write on your company letterhead 
for descriptive literature and complete 
specifications. 


McDonnell 120 Performance Estimates 

Powcrplants Three AiResearch GTC-85-36 gas turbine air com- 

pressors supplying McDonnell rotor tip burners. 0 

Fuel capacity (JP4) 212 gal. 

Gross weights 5.000 lb. 1 6,300 lb. 3 

Maximum speed 138 mpli. 127 mph. 

Cruise speed 109 mph. 106 mph. 

Maximum rate of climb (SL) 2.100 fpm. 1.100 fpm. 

Vertical rate of climb (SL) 1,500 fpm. 300 fpm. 

Hovering ceiling, in ground effect, NASA standard 

conditions 12,000 ft. 3,500 ft. 

Hovering ceiling, in ground effect, 95F 7,500 ft. 1,000 ft. 

Hovering ceiling, out of ground effect, NASA 

standard conditions 10,000 ft 1,700 ft. 

Hovering ceiling, out of ground effect, 95F 6,000 ft. 

Maximum endurance, SL @ 69 mph 1.2 hr. 1 hr. 

Range 98 stat. mi. 92 stat. mi. 

“Flying prototype now fitted with improved GTC-85-135 engines, further- 
improved GTC-85-36 to be fitted later. 

’Gross weight to permit 700-fpm. sea level maximum rate of climb with one 
inoperative. 3 Gross weight to permit 100-fpm. sea level maximum rate of 


climb with or 


inoperat 


USAF. Proven reliability of the system, 
as pointed out by the company, is 
shown by the fact that in 750 hr. of 
rotor operation, the blades have never 
been tracked— company docs not even 
have any blade tracking equipment, one 
representative told Aviation Week. 
Rotor layout also has these features: 
eliminates all bearings, under centrifugal 
load (there are only 14 bearings in 
system), eliminates external lubrication 
requirements and provides inherent 
anti-icing of the entire rotor system 
(compressors furnish air at some 350F 
to tips). 

Hollow Blade 

Air is ducted through hollow blade 
spins to the burners, where simple 
governors, utilizing flyweight metering, 
supply fuel for burning. Governor sys- 
tem maintains near-constant rotor speed 
of 400 rpm— should there be a restric- 
tion of flow to any of the tips, other 
governors would sense drop-off and 
strive to maintain sufficient fuel flow 
to maintain rpm. automatically. 

Water injection system sprays 
directly into engine intake, is capable 
of providing sufficient boost to maintain 
standard day performance of 90F day- 
power increase is equivalent to allowing 
600 lb. of additional payload. Water 
tank, located atop fuselage between fuel 
tanks, has 5 gal. capacity. 


The company reports that the basic 
simplicity of the aircraft makes rapid 
pilot indoctrination possible. While 
demonstrating the Model 120 in the 
Washington area, McDonnell cheeked 
out 13 pilots in two days; on a trip to 
Quantico, Va., eight pilots were checked 


out in 2 hr. Engine starting is by means 
of simple on-off-start switch for each 
powerplant. Basic fuel is JP4, although 
gasoline can be used for limited periods 
of time. Company reports that the pres- 
sure jets arc insensitive to type of fuel 
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TITEFLEX, INC. 
Hendee Street, 
Springfield, Mass. 


f NOW! 

'FINGER FLEXlBiLiTY”* 


There is nothing like Teflon flexible hose 
for tough applications. Now, for the first 
time, you get "finger flexibility” in large 
diameters up to four inches with Spring- 
field "400" ... an exclusive new de- 
velopment by Titeflex. Short bend 
radius, long lengths, plus “Zero Motion 
Braid”t make Titeflex Springfield "400” 
the big news in Teflon hose. Write for 
complete information, Bulletin 400. 


IN TEFLON* 
HOSE IN ALL 
DIAMETERS 


FROM END TO END... INSIDE AND OUT ... MADE RIGHT IN OUR OWN PLANT 
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Army Helicopter Tests Stress Mobility 


Los Angeles— Main points of heli- 
copter testing and training being con- 
ducted to advance the Army's mobility 
were outlined by Col. John J. Tolson. 
assistant commandant, Fort Rucker. 
Ala., at the Fifth Annual Western 
Forum of the American Helicopter 
Society here. 

Activities being conducted by this 
Army facility's Aviation Board include 
test ami investigation of the following: 

• Absolute altimeters, considered neces- 
sary for zero instrument capability and 
helicopter flight. 

• Proposed installation of Bendix- 
Pacific Oecca svstem in a Sikorskv 
11-3-1. 

• Development of mirror system to aid 
in cargo hookup and release from under 
11-3-t. Vcrtol H-21 and Sikorsky 11-37 
helicopters. 

• Bell YH-40 gas turbine-powered heli- 
copter. First Army rotary wing craft of 
its type, the YH-40 has now passed 
the 200 hr. mark. Aircraft lias a Sperry 
governor which maintains constant rotor 
and engine rpm. in face of varying 
power requirements. 

• Automatic stabilization equipment 
(ASE). H-34 tests with Lcar-Sikorsky 
ASE were completed last year, and 
equipment has been recommended for 
future H-34s. Projected for test arc- 
two H-21s with Sperry ASE. 

• Accelerated 1,000 hr. tests of H-21C 
and H-24 helicopters conducted by 
Army Transportation Aircraft Test and 
Support Activity (TATSA), resulted in 
a 97% availability record during an 82- 
dav test program which ended Oct. 24. 
Present Army average is 58%. Army 
said preliminary test studies indicate 
service lives of some components may 
be extended as much as 250 hr. 

Facility’s aviation school is conduct- 
ing these activities: 

• Helicopter mobile task force concept 
experiments. For more than a year. 
Army has been conducting experiments 
in arming of all helicopters in its in- 
ventory, excepting the H-37. 

Weapons employed have included 
.20 and .30-cal. machine guns, 2.75 fin 
stabilized rockets and 20-nim. cannons. 
Results have been "gratifying." Aviation 
school is now conducting tests with 
French Nord SS-10 wire-guided missile 
(AW April 14, p. 33). Scheduled for 
use soon arc the 4.75 spin-stabilized 
•ockets. About 1.000 of these are avail- 
able from Army inventory. Aerial Com- 
bat Reconnaissance Combat Company 
has recently been organized. 

Currently, all weapons are considered 
good for “suppressive" firing. 

• Helicopter Instrument training pro- 
gram. First instrument flying course in 
this program has just been completed. 


Course included eight participants; two 
were Marine Corps personnel. 

• Helicopter Instrument examiner 
course. Just beginning, this program 
will establish instrument flight quality 
control for Army Aviation. Course 
started with six participants, is expected 
to increase to 1ft by next February. 
Equipment in the program now in- 
cludes three 1 1-2 Is and three Sikorsky 
1 1-1 9s. Scheduled for early inclusion 
in program are three II-34s. 

• Flight and maintenance training on 
Bell 11-40. Army's first gas turbine- 
powered helicopter program is sclicd 
uled to start next spring. 

• Crew flying training. Work is being 
conducted with the 11-37 and is the 
first training program of its type in 
the Army. 

Two technical sessions of the forum 
were devoted to aspects of rotary wing 
aircraft which had not been featured 
in past meetings— one on development 
and test of turbine-powered helicopters, 
the other on whether high wash velocity 
will cause operational problems for 
large helicopters and VTOL aircraft. 

A paper on Air Force flight test 
experience with turbine-powered heli- 
copters by James S. Hayden of Air 
Force Flight Test Center. Edwards 
AFB. concluded that although experi- 
ence with turbine-powered helicopters 
AFFTC has tested has by and large- 


shown that the machines do quite well, 
several areas show need for considerable 
improvement. 

Altitude performance at cool tem- 
peratures. low installed weight and in- 
stant start capability’ of the turbine are 
particularly excellent features, Hayden 
said, but lie urged concerted effort by 
both engine and airframe manufac- 
turers toward: 

• Reducing specific fuel consumption. 

• Providing satisfactory hot day per- 

• Improving governor operations of free 
shaft turbines. 

• Reducing |>owcr recovery time delays. 
Hayden pointed out that specific fuel 

consumption is very high for small (less 
than 300 lip. gas turbines. He also cited 
the fact that operating turbine engines 
at partial power yielded higher specific 
fuel consumption, in coinpirison with 
piston engines. 

Working with a design limit of hover- 
ing at 6.000 ft. on a 951’ day results 
in a fuel consumption penalty. Hayden 
said. Three methods of resolving the 
compromises required to achieve hot 
day hover arc derating the engine, al- 
lowing the helicopter to be overloaded 
under favorable atmospheric conditions, 
and providing power augmentation. 

As an illustration of derating. Hayden 
jointed out that the Lycoming T53 and 
'rciicll Artoustc 2B burn their installed 



Ka-15 Enters Red Fleet Service 


Russian Ka-15 coaxial helicopter, now in service with Soviet fleet, lands on the deck of a 
cruiser. Two-place aircraft recently flew more Ilian 101 mph. over a course 62.76 mi. 
Ka-15. designed bv N. I. Kamov, is powered by 225 lip. engine and has a range of 2S to 
4 hr. at 78 mph. cruise speed (AW June 9. p. 51). Lifting system consists of two tlircc- 
bladcd rotors mounted on single geometric axis. 
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weight iii fuel approximately every 45 
min. at takeoff power at sea level. As- 
suming a one hour hovering mission 
at these weights, with a 5,000 lb. gross 
weight helicopter, the machine is carry- 
ing excess engine and fuel equal to 
about 75% of the weight of the engine 
required to provide hovering perform- 
ance at sea level standard conditions. 

Allowing the helicopter to be over- 
loaded at sea level standard conditions, 
it could hover out of ground effect at 
approximatclv 7.500 lb. or with a 
50% increase in weight. 

It is to be realized that the over- 
loaded condition will be reflected in 
increased structural weight, and an 
efficient 7.500 lb. machine is not neces- 
sarily an efficient 5.000 lb. one. While 
the machine is used to full capability 
and performance penalty is less than 
pure derating, a disadvantage is that 
operation of an overloaded machine 
would present problems such as limited 
planning ability. 

Augmentation has the advantage of 
providing altitude in hot day perform- 
ance capability without seriously penal- 
izing normal operations pcrfonnance. 
Various methods have been suggested 
such as water injection, interburning, 
overboost and direct auxiliary power 
supplied by separate engines. 

Any augmentation should not be a 
part of the basic helicopter, meaning 
that as much augmentation weight as 
possible should be removable. This 
will keep standard day performance 
penalty at a minimum and will increase 
operational flexibilitv of the helicopter. 

Of the three methods, augmentation 
seems the most promising and should 
be the most favorable from a perform- 
ance standpoint and the easiest to deal 
with operationally. 

Turbine Controls 

Opinions concerning governing, 
power response and controls, Havden 
said, are the opinions of AFFTC test 
pilots and engineers based on the 
center’s turbine experience to date. 

Experience has shown that govern- 
ing and powering response of fixed 
shaft turbines is quite good. Unfor- 
tunately, said Hayden, governing of 
free turbines, as evidenced by ability 
of the engine governor to maintain a 
selected rotor rpm., is not quite so good, 
and power response is marginal in some 

The slow power response of the free 
shaft turbines is one of their more seri- 
ous weaknesses, particularly in view of 
the common practice of conducting 
autorotational landings for training pur- 
poses. AFFTC standards Havden slid, 
require power recovery capabilities such 
that power increase is from flight idle 
(or autorotative) to normal rated in 3 
sec. This response is available with re- 
ciprocating and fixed shaft turbine en- 



Eliminates antenna shading 


Autonetics' new Automatic Antenna Selector insures uninter- 
rupted radio reception in military and commercial aircraft. 
Used with dual-antenna systems, it assures a strong, continu- 
ous signal. Does away with manual switching and losses due 
to coaxial tees in the antenna feedlines. Simple to install . . . 
has a 10,000-hour operating life with minimum maintenance 
. . . completely reliable during high-speed maneuvers and in 
environmental extremes. _ { 7 f\ 

Meets stringent military Autonetics 


Cen$enidk ^PhopeUm 

give the new Cessna Model 150 



peak performance! 


Th„ selection of the Sensenich 
M69CK-52 Fixed Pitch Metal 
Propeller for the new Cessna 
1-Place Model •"* 


for lake-off, rale of climb, 

ing speed and top speed, the 
Sensenich posted an outstand- 
‘ng performance record. 

ft is a fact that more light 
ilanes are equipped with 
Jensenich Propellers than any 
other make. We congratulate 
the Cessna Aircraft Company 
for their choice and for further 
verifying this wide acceptance. 

We invite you to write for com- 
plete information on the full 
line of Sensenich Propellers for 
light aircraft. 

SENSENICH CORPORATION 
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gines, but is about twice as rapid as the 
response of free shaft turbines Ah'FTC 
lias tested. 

Regarding controls, Hayden men- 
tioned four: 

• Starter control should be operated by 
a three-positioned switch: the depressed 
position should energize a fully auto- 
matic starting cycle to ground idle, in- 
termediate position would be off, the 
lift position should motor the engine, 
and tire switch should be springloaded 
from this position. 

• Governor switch should be a two- 
position type (normal, emergency) and 
should be guarded and located on in- 
strument panel or center console. 

• Rotor speed selector switch should be 
a trim ("beeping”) type switch and 
should be located on collective pitch 
control. Also included should be a cen- 
ter console-mounted lever which man- 
ually provides coarse selection of de- 
sired rotor speed which also provides an 
indication of rpm. range which has been 
selected. Lever would essentially be po- 
sitioned manually or by rotor speed 

• Mode selector should be incorpo- 
rated in the twist grip and should have 
the following positions: governed flight, 
flight idle, ground idle and cutoff. 
Prominent click-stops at all positions 
and visual reference marks should be 
incorporated as should a guard in form 
of a positive lock from cutoff position. 


Turbine Helicopter Design 

Design requirements for turbine pow- 
ered helicopters were discussed by Mar- 
tin L. Stevens, Kaman Aircraft Corp., 
covered such general items as power- 
plant location, type of mounting and 
induction systems. Steven's paper went 
into the point of accessories for turbine 
helicopters. General standard acces- 
sories for helicopter turbines should be 
located according to engine installation, 
Stevens noted, adding that a survey of 
the helicopter industry indicated need 
for two power takeoff pads— one for 
hydraulics, one for the generator. 

Auxiliary power takeoffs for such spe- 
cial purposes as large generator re- 
quired by electronics in an anti-sub- 
marine warfare helicopter require dif- 
ferent solutions, Stevens said. Main 
transmission is often used for this pur- 
pose, Stevens said, but this poses prob- 
lems when power must be used in 
ground checkout without rotors turn- 
ing. 

Concerning auxiliary power takeoffs 
in general, Stevens pointed out that for 
every horsepower extracted from a gas 
producer section, up to approximately 
two horsepower is subtracted from the 
turbine output shaft, a fact which can- 
not be ignored when considering auxil- 
iary power extraction during high-power 
operation of the engine. 

Stevens recommended that both en- 



Day in, day out ... in aircraft, refinery vessels, fire protection 
systems, furnaces, molding presses . . . under extremes of heat 
and cold, moisture, chemicals and abrasion. Revere thermo- 
couple wires stand up because the/re tailor-made for each 
application. 

Solid or stranded chromel-alumel, iron-constantan and cop- 
per-constantan conductors available in various gauge sizes. 
Wrapped, carded or extruded insulations include polyethy- 
lene, vinyl, nylon, Revcothene*, Teflonf, fiber glass, asbestos 
and pure silica glass fiber. Outer braids treated with flame 
and abrasion resistant saturants. Metallic braids for severe 
service. L & N, SAMA or NBS calibration. Wires constructed 
to Military Specifications MIL-W-5845, MIL-W-5846 and 
MIL-W-5908. 

Whether your application requires extreme flexibility, chemi- 
cal inertness or resistance to temperature, flame, abrasion, 
moisture, acids or solvents, a standard or special Revere 
thermocouple wire will meet your specific need. 

•K.v.r. trade name >6- 1- UuPont trademark 


Send for Engineering Bulletin No. 1701 describing 
Revere Thermocouple Wires and Extension Leads. 
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ELECTRO-SPAN DIGITAL DATA SYSTEMS 

Wherever data must be gathered from numerous unmanned locations and sup- 
plied to a central station with extreme accuracy and speed, the Bendix-Pacific 
Electro-Span System can provide the answer. These digital data systems are in 
successful operation today. 

As the illustration above indicates, many types of information can be meas- 
ured and reported from remote points, such as radiation, electric field intensity, 
temperature, wind, humidity and the presence of numerous pollutants. 

Bendix-Pacific Electro-Span provides trouble-free, accurate operation. The 
data are collected and recorded in digital form, eliminating errors and simplifying 
automatic data processing. Transmission is possible over long distances by wire 
or radio without loss of accuracy. 

Bendix-Pacific Electro-Span Systems also are available for these military applications— 
Weapons Coordination Oata Link Systems - Supervisory Control Systems - Remote Control 




Bendix-Pacific, Department 432 
North Hollywood, California 

Please send your booklet ES-13 Military Application of Electro-Span. 


gine and accessory manufacturers con- 
sider the merits or directing more effort 
toward developing lightweight cold 
weather starting units, perhaps an elec- 
trical starter which could utilize effi- 
ciently the high power output of new 
lightweight batteries. 

Rotor brake for a turbine should be 
relatively large and heavy if the rotor 
is to be stopped from high rpm. in 1 5 
sec. with gas generator idling; this is a 
circumstance in which the relative lack 
of engine idling torque must be con- 

Turbine Response 

According to Stevens, while there 
has been some concern about transient 
response of the free turbine helicopter 
engine as compared with a piston en- 
gine, current turbine engines have dem- 
onstrated rapid power recovery from 
flight idle once the fuel is fed’ to the 
gas producer. Therefore, Stevens says, if 
there is any delay in engine response it 
must occur in the engine fuel and power 
controls or in the system which con- 
trols the setting of the main power 
lever on the engine. 

Transient response of a free turbine 
during most flight maneuvers used in 
most current applications is generally 
reported satisfactory, Stevens says, but 
he adds that power recovery from flight 
idle in current, turbines is not as rapid 
as in a piston engine due to accelera- 
tion limits of the gas producer. Further- 
more, additional delay in response may 
occur in fuel and power control and/or 
the system which controls setting of 
the main power level. Consequently, a 
high flight idle setting which is contrary 
to the desired needle splitting require- 
ments may be necessary to ensure a 
power reco’veiy response rate compatible 
with sound operational procedure. 

R. H. Wheclock. Bell Helicopter 
Corp., reported on development and 
flight testing of the XH-40 turbine- 
powered helicopter, limiting the paper 
to problems associated with the turbine 
powerplant installation. 

Performance of the Lycoming T53 
has been outstanding, Wheelock said, 
and at no time were test schedules 
seriously affected by the powerplant. 
and in view of the state of engine de- 
velopment, this was felt to be signifi- 

First major problem consisted of 
divergent torsional oscillation which oc- 
curred in early ground runs of the XH- 
40 in high power range. Investiga- 
tion showed the fuel controls sensitivity 
to speed changes was such that it sensed 
the drive system natural frequency. 
Test data was gathered on engine drive 
system frequency and the engine man- 
ufacturer designed overlap into a servo 
fuel valve which desensitized fuel con- 
trol. 

Response of the T53 to power load- 
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ing changes is a function of accelera- 
tion fuel flow schedule. Basic YT53 
engine has a 3 sec. response time from 
flight idle to military rated power. The 
present T53 engines are yielding 4 sec. 
acceleration times. Another problem 
was operation of the emergency fuel sys- 
tem which consists of a manually oper- 
ated salve which completely bypasses 
the fuel control unit. 

With this system it is possible to 
induce large step variations in fuel 
flow; therefore, all safeguards against 
flanreout and compressor stall are re- 
moved. Consequently, the switch from 
normal to emergency must be made 
with care. 

Investigation of the fuel consumption 
characteristic of the T53 has shown that 
early engines did not yield desired 
specific fuel consumption. Better spe- 
cifics have been realized on the newer 
T53 although the original predictions 
are still unattained. 

Speaking of areas where problems 
did not arise, Wheelock said that noise 
level inside the cabin was materially 
reduced by turbine engine installation. 
Effect of jet wake on stability, control 
or vibration was checked and found to 
be negligible. 

The only problem in jet wake con- 
cerned direction so that tail boom skin 
temperature did not reach unacceptable 
levels. Also, the skin was changed from 
magnesium to aluminum. 

Reliability of the T53, Wheelock 
said, has been excellent during various 
XH-40 test programs. Approximately 
1,200 hr. operating time has been ac- 
cumulated under all types of atmos- 
pheric conditions and pilot comments 
have been favorable. 

Conversion to Turbine 

Sikorskv Aircraft Division of United 
Aircraft Corp., in reporting on turbine 
power for the S-55 in a paper by Miller 
A. Wachs, indicated a very successful 
conversion. By using the tried and 
proven dynamic components of the 
S-55. the company materially shortened 
development time of the aircraft. These 
components were connected with direct 
drive to the 20,000 rpm. T38 free 
turbine engine. Sikorsky used direct 
drive to get increased efficiency due 
to reduced number of stages and also 
got reduced installation weight of trans- 
mission gearing. The T58 can be oper- 
ated with or without reduction gearing 
as an integral part of the engine. 

At various times in helicopter history 
the desirability of two-speed transmis- 
sion has been advanced since a lower 
rpm. is desired for maximum hover 
capability and a higher one is best for 
maximum forward speed. This flexi- 
bility in rotor rpm. is desired with the 
possibility of obtaining maximum power 
at each rpm. and is achieved with the 
free turbine engine according to Wachs. 
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With the governor controls provided, 
once the pilot has selected the rotor 
rpm. he desires, he then can call for 
power as the occasion demands simply 
bv actuating the collective pitch con- 
trol. He no longer needs to worry 
about synchronization. 'Hie fuel con- 
trol system holds the rpm. within very 
close limits throughout rapid changes 

Significant reduction in engine and 
installation weight was achieved, even 
though the T58 was derated to 671 hp. 
for the S-62— a specific weight of only 
0.4 lb. per hp. By elimination of the 
clutch, the fan disk and blades, and 
substitution of much shorter and smaller 


Dirty smears on the wing ... oil 
drips on the hangar floor. Looks 
bad! Most of it could have been 
prevented at overhaul. 

The overhaul manual allows a 
0.006" taper in the valve stem,, and a 
minimum clearance of 0.0045" be- 
tween stem and guide. Maximum ac- 
ceptable clearance is 0.0105". But— 
if you get it— you’ll also get oil leaks. 

Here’s Airwork’s answer to this 
problem: First, hone the stem, re- 


engine to transmission drive shaft, a 
98% weight saving was realized. 

Although weight savings were made 
in other places, Wachs said, there 
were compromises, especially in trans- 
mission extra stage and heavier support, 
more transmission tooling. Over-all 
(from the piston S-55 installation) a 
net weight saving of 1,140.2 lb. was 
realized. 

Concerning specific fuel consump- 
tion, Wachs pointed out that both high 
power and cruise conditions must be 
considered. He indicated that the best 
comparison is in performance of a 
mission. Drawing up a hypothetical 
mission calling for an 800 lb. payload, a 


ducing the taper to 0.002". Then, 
custom ream the valve guide to fit 
the stem. This holds the tolerance 
between 0.0045" and 0.0065". Re- 
sult: no leakage. 

It takes a high level of careful 
craftsmanship to use this Airwork 
procedure. But it produces a smooth- 
er running, cleaner engine. (A 
cleaner airplane and hangar floor, 
too!) Send your next overhaul to 
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This Airwork Extra Keeps The 
Belly Clean ! 
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PROVING OUT THE IROQUOIS 



At the Air Force Flight Test Center, Edwards Air Force Base in 
California, skilled engineering and test pilots are proving out the 
Army’s Iroquois helicopter in Phase 4 performance and stability 
testing. 

This is just one hurdle in the Army-Air Force obstacle course the 
Iroquois must pass successfully to merit the Army’s acceptance. And 
since the Iroquois, Bell’s HU-1A turbine powered helicopter, was 
designed and built to meet the Army’s needs for front-line duty, 
these tests are hard, tough and realistic. 


AT 

EDWARDS 

AIR 

FORCE 

BASE 


Phase 4 testing, covering the helicopter’s entire flight regime, is 
conducted to substantiate helicopter stability, handling characteristics 
and performance data. It will verify the HU-lA’s ability to meet the 
particular weapon system requirement. Instrumentation is used exten- 
sively throughout the tests to record data, which is reduced to standard 
conditions, thus eliminating variables from the test results. 

And this is true throughout the complete series of tests . . the Iroquois 
is proving its worth . . in every phase of performance, supply and 
transport, weather, maintenance, combat conditions and general mili- 
tary usage. Final approval of the Iroquois will mean that the Army, 
as always, has the finest in fighting equipment. 



FORT WORTH, TEXAS 
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100 naut. mi. cruise radius, 6,000 ft. 
hover capability, and 100 kt. cruise 
speed, lie said the S-55 can meet the 
payload and radius parameters but only 
at a speed of 80 kt. and 4,000 ft. hover. 
The S-62 however, can meet all re- 
quirements with performance to spare. 

Holding speed, radius and hover al- 
titude, payload could be upped to 930 
lb. or holding payload, cruise and hover, 
radius can be increased to 115 naut. 
mi., or holding other parameters, hover 
altitude can be raised to 7.S00 ft. 

Wachs said that while this indicates 
progress, there still is much room for 
improvement. He added that Sikorsky 
is studying installation of turbines in 
other models to take advantage of 
proven dynamic components, indicat- 
ing that such conversions will take 
place as suitable powerplants become 
available. 

Two services’ problems with down- 
wash on the large and heavy twin-en- 
gine Sikorsky S-56(I4-37A and HR2S-1) 
were outlined in paper during the ses- 
sion concerned with this problem. Al- 
though dovvnwash problems were of 
primary interest, other aspects of oper- 
ations with this machine were detailed. 

Both papers, one by Army Aviation 
Board representative Maj. Willie \V. 
Barrios, other by Lt. Col. A. W. Cullev 
of Marine Corps, indicated that oper- 
ations over rough or unprepared terrain 
produced a number of problems. 

Primary problem is lack of visibility 
for the pilot due to dust, flying dirt 
and grass or other matter. A cloud of 
dust reduces pilot visibility to an ex- 
tremely marginal condition, and in rase 
of any aircraft or wind shift which 
closes off the small remaining visibility 
emergency takeoff is the only recourse. 
This of course can be hazardous, es- 
pecially if loading is in progress. 

Other problems accrued to ground 
crewmen who need more than ordinary 
protective clothing to work in the down- 
wash area during hookups. 

Additionally, debris damage to air- 
frame and engine is significant accord- 
ing to experience of both services, vary- 
ing to some extent according to meas- 
ures taken to alleviate the problems. 
Serious reduction in mission effective- 
ness had been encountered by both due 
to clogging air filters in engine induc- 
tion systems. Some rotor effectivity 
reduction also was recorded by one 
service after 50 hr. due to erosion from 
ground hover debris. 

Another problem area was static elec- 
tricity, with recording of voltages as 
high as 40,000 reported, although am- 
perage was negligible. 

Still, men were knocked to the 
ground when touching the aircraft as 
it hovered during a sling or equipment 
hookup. Means to discharge static are 
badly needed, both services indicated. 


IT’S NEW! ONLY CANNON HAS THE COMPLETE LINE! 


MIL-C-50I5D 

15 OCTOBER 1958 

Superseding 
MIL-C-5015C 
8 October 1956 


MILITARY SPECIFICATION 
CONNECTORS, ELECTRIC, "AN" TYPE 

CLASS R - ENVIRONMENTAL RESISTING (light weight) 
CONNECTORS are a new addition to the MS line. The 
MS-R supersedes the MS-E which has been inactivated 
for new design. 

Cannon is the only qualified source for the complete 
line of the new class MS-R connectors. 

"Class R connectors are intended for use where the 
connector will be subject to heavy condensation and 
rapid changes in temperature or pressure, and where 
the connector is subject to very high vibratory 
conditions . ” 

MIL-C-5015D specifies that Class R connectors shall 
have "the wire sealing grommets in firm contact 
against the rear face of the insert." This require- 
ment, now written into the specification, has always 
been a Cannon design criterion for all MS environ- 
mental resistant designs. 

Although the MS-R now supersedes the MS-E "for new 
design", Cannon Plug Series MS-E (Series ME) and 
MS-E (Series CT) will continue to be available. 

For information on the new MS-R Cannon Plugs write 
for Catalog MS-ER-4 - Refer to Dept. 110. 


Q5KCKJ3 [PDD33S (£), 

Cannon Electric Co. 3208 Humboldt St.. Los- Angeles 31, Calif. 
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This letter moved an engineer ahead 5 years 

Two years ago a man took 10 minutes to write this letter. Today he enjoys the 
responsibility and professional standing in the Autonetics Division of North 
American that might have taken 5 years to achieve elsewhere. 

THE 20TH CENTURY'S MOST INTERESTING OPPORTUNITIES FOR THE CREATIVE ENGINEER 

Now under way at Autonetics are over 100 projects— military and non-military— involving 
some of the most arresting and advanced work to challenge the engineering mind today. 

WHERE IS YOUR FIELD OF INTEREST? 

Inertial Navigation Systems— for aircraft and naval vessels with the organization that success- 
fully flew all-inertial autonavigators more than eight years ago— and whose many-generation 

800 successful flights. 

Radars— like the lightweight, monopulse type that guides aircraft to targets through fog and 
darkness and provides all radar functions for both high and low level missions— air-search, 
automatic tracking, ground-mapping and terrain-avoidance. 

Flight Controls— fully automatic and reliable autopilots and landing systems. 

Information Processing Equipment— including airborne magnetic tape recorders, transistor- 
ized analog or digital computers for both the military and industry, and pace-setting numercial 
control systems for three-axis position and path control of machine tools for industry. 

At finger-tip nearness Autonetics has unique experience, advanced tools and techniques plus 
precision machine shops turning out work to millionths of an inch tolerances in both develop- 
mental and volume quantities. 

Opportunities have never been better— at every level of creative engineering from Preliminary 
research and design to Performance test— because Autonetics is one of the few companies 
in the world designing and quantity-producing systems within the complete spectrum of elec- 
tronics, electro-mechanics, control engineering and data processing. 

Write today and tell us what kind of creative engineering interests you (please include high- 
lights of your education and experience). 

Write B. L. Benning, Manager, Employment Services. 

9150 E. Imperial Highway, Downey, California 

Autonetics ^ 

NERVE CENTER CF THE NEW INDUSTRIAL ERA 
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Ferrite Cores Perform Logic Functions 
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MULTI-APERTURE devices under study at Stanford Research Institute employ ferrite cores 
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By James A. Fusca 
Menlo Park, Calif.— A new and un- 
usual technique for using magnetic 
cores to perform computer logic func- 
tions is being studied by engineers of 
the Stanford Research Institute under 
the sponsorship of the Burroughs Corp. 
Research Center. 

Employing toroidal ferrite cores that 
resemble conventional magnetic cores, 
the technique varies the core geometry 
to obtain different logical functions. 
Because effective decoupling can be 
obtained between different windings 
connecting the same element, the cores 
can be directly interconnected to pro- 
vide one-way information (low without 
diodes or similar unilateral dev ices. 
Special Advantages 
Termed multi-aperture devices, these 
variable geometry cores combine several 
of the advantages of conventional mag- 
netic cores with some special advantages 
of their own. Some of the advantages 
of conventional magnetic devices are: 

• High reliability and very long life. 

• Potential low cost. 

• Undamaged bv radiation. 

• Operation over a wide temperature 
range. 

• Good stability. 

• Shape and size of devices can be varied 
considerably. 

• Large number of materials available 
with a wide range of characteristics. 

Advantages claimed for the multi- 
aperture devices arc: 

• Use magnetic paths or geometry of 
the devices to perform circuit functions. 

• Very low impedance circuits easily 
coupled to transistors and indicating dc- 

• Only the magnetic cores and connect- 
ing wire are required for complete cir- 
cuits, except for driving units. 

• Cores require only a single turn of 
wire for operation. 

• Circuit versatility results from com- 
plete decoupling of all inputs and out- 
puts. 

Shift Registers 

At present the laboratory is studying 
the use of multi-aperture devices in shift 
registers— which are said to be nearing 
commercial feasibility — and the intercon- 
nection of large numbers of the devices 
for performing complex logical func- 
tions. Laboratory models have indicated 
operating speeds as high as 250.000 
pulses per second over a temperature 
range from —50 to 100C. 


Conventional toroidal magnetic cores 
exhibit properties that make them well 
suited for such applications as digital 
storage. For logic operations, however, 
their bilateral properties make it neces- 
sary to add unilateral elements such as 
diodes in any coupling or transfer loop 
connecting them. 

A laboratory engineering team com- 
posed of H. D. Crane, Dr. D. R. Bcn- 
nion and F. C. Hcinzmann at Stanford 
Research Institute has found that by 
varying the geometrical shape of basic 
toroidal cores, multi-aperture or multi- 
path logic devices ran be designed 
which ran be connected with wire. 


These devices ran have any desired 
number of inputs and outputs, with any 
input reading information into the ele- 
ment without crosstalk to other infor- 
mation windings. 

Also, the information can be suc- 
cessively read out of one or all of the 
outputs without the readout from one 
output affecting the information state 
at any other output. 

For example: one of the output 
apertures may be used to connect an 
indicator to display the binary state of 
the element. 

Logic functions may be formed di- 
rectly within the elements or the clc- 
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TEST ■ RADOMES TO MIL-R-770SA (ASG) 



• including type II radomes • automatic recording of boresight 
error with overall system accuracy of 0.1 milliradian ( -^%) 

The effectiveness of the best airborne radar tracking system can be completely destroyed 
by deflection of the radar beam as it passes through the plastic radome. Now. for the first 
time, radome manufacturers and aircraft firms installing radomes can be completely 
assured of radome quality. CTI Automatic Radome Boresight-Error Measuring System 
replaces tedious spot checking with a continuous recording of beam shift across radome. 

In the system shown above, as the motor-driven holding fixture rotates the radome 
under test, the servo-controlled null-seeking antenna on the boom traces the position of 
the deflected radar beam. At the control console, which provides single-point control of 
the entire system, three recorders plot the total magnitude and horizontal and vertical 
components of the beam deflection angle directly in milliradians. Rate of change of beam 
deflection, essential to missile applications, is readily obtainable from the recordings. 

Additional features include automatic plotting of antenna patterns with or without 
the radome and radome transmission efficiency measurements. The system is available 
in frequencies from S through K a bands and infrared. 


CALIFORNIA TECHNICAL INDUSTRIES 

DIVISION OF TEXTRON INC. 

BELMONT 6, CALIFORNIA 
Foremost in Automatic Testing 
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ments can be interconnected to per- 
form the functions. One element, 
given the inputs X, V. can provide as 
outputs X and Y, X or Y, not X. not Y. 
and others. Several outputs may be 
interconnected so as to transfer logical 
combinations of variables, and each of 
the elements can be individually 
cleared. 

To understand the properties of these 
apertures as input and output access- 
points. consider the basic element struc- 
ture to be a toroidal ferrite core with 
the apertures cut in the wail. The dis- 
tinction between input and output ap- 
ertures is made in the way that the 
windings linking these apertures arc 
connected into the system. 

The accompanying schematic dia- 
gram of a basic clock cycle employing 
multi-aperture devices indicates their 
method of operation. Storage and 
transfer of information is based on a 
binary code where one state of mag- 
netic flux svmbohy.es a zero while a 
second state signifies a one. 


The reference or zero state for one 
of these devices is termed the “clear" 
state, lire "clear” state is generated 
when sufficient current is passed 
through a loop of wire surrounding the 
core so that the total magnetic flux in 
the core is oriented (in this example) in 
a clockwise direction. 

The binary one or "set” state is 
achieved by passing a current through 
the loop connecting the input aperture 
so that magnetomotive force tends to 
switch the flux in a counter-clockwise 
sense with the result that in the “set” 
state there is a reversal of flux between 
the inner and outer sections of the 

An element in the “clear” state is 
defined as being in the binary zero 
state. An element in the “set” state is 
defined as being in the binary one state. 

The input aperture provides another 
extremely important property other 
than the digital setting feature. In an 
ordinary magnetic core, a negative mag- 
netomotive force following a positive 


SENIOR 
POSITIONS 
OPEN WITH 

ASTRODYNE, INC. 

McGregor, Texas 


Advanced Polymer Chemist 
Senior Ph.D. chemist: background 
in both organic and inorganic 
synthesis, primary skills in ad- 
vanced concepts of polymer 
structure, polymer modification. 
Sound knowledge of relationships 
between molecular structure and 
physical properties in high 
energy solid propellants. Fields: 
pioneering polymer synthesis, 
crosslinking theory and practice, 
plasticizer creation and incorpor- 
ation, identification and applica- 
tion of new burning rate cata- 
lysts, effect of oxidizer on poly- 
mer properties, basic study of 
performance from the binder or 
polymer viewpoint. 

Advanced System Designer 
Senior designer: extensive back- 
ground in solid propellant power 
plants, structures, performance, 
application, and generalized 
weapon systems. Supervise and 
participate in preliminary analy- 
sis and design of a wide variety of 
solid propellant applications, 
advanced design of system com- 
ponents, optimization studies, 
trade-off factors, liaison with de- 
signers and advanced concept 
scientists, proposal advisory ac- 
tivity and extremely long range 
visionary design of vehicles for 


Astrodyne, Inc., owned by North 
American Aviation, Inc. and 
Phillips Petroleum Company, is 
organized for continuing re- 
search, development, and manu- 
facturing in high performance 
solid propellant propulsion sys- 
tems. Employee benefits, top 
salary, and pleasant working and 
living conditions. 

For detailed information contact : 
Ralph E. Woodburn, Chief 
Personnel Section 
Phone : GRanite 5-2811 

Astrodyne/ Inc. 

McGregor, Texas 
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Company ground support equip- 

poicered aircraft and tactical mis- 
sile requirements. Lightweight, 
compact units can he designed to 
specific configurations or 
installed on standard vehicles. 

Heart of the lightweight ground 
support systems are AiResearch gas 
turbine compressor power units. Capa- 
ble of delivering both electrical and 
pneumatic power, nearly 8,000 of these 
units are operating successfully and 
dependably in the field. 

Support services can include: main 
engine starting, pressurization and air 
conditioning of cabins and compart- 


ments, missile pre-flight check-out, 
removal of snow and ice from aircraft 
and equipment, supply of DC or AC 
electrical power at any required fre- 
quency, and low pressure, high How 
air for operation of a variety of actua- 
tion systems. The units have push 
button starting and operate without 
delay under all weather conditions. 

The Garrett Corporation, through its 
AiResearch divisions, is the world’s 
largest producer of lightweight turbo- 
machinery. The AiResearch Aviation 
Service Company can package both 
AiResearch equipment as well as that 
of other manufacturers to meet your 
individual ground support require- 
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magnetomotive force tends to reverse, 
symmetrically, any flux switched by the 
positive signal. In the multi-aperture 
device, a subsequent negative current 
applied at the input aperture merely 
reverses the flux locally about the input 
aperture without affecting the flux state 
at the output aperture. This decou- 
pling feature is important in the logic 
of the basic transfer loop. 

With reference to the diagram, the 
output of the first element is in the 
binary one or "set” state. The action 
of transferring this value to the next 
clement requires an order in the form 
of an "advance” pulse. If the output 
were in the zero state, nothing would 
happen and a “zero” would be trans- 
ferred by default. However, because the 
output is set and the sense of the inner 
and outer rings of flux differ, the flux 
about the output aperture switches 
locally with very little current thereby 
forcing the majority of the current to 
flow through the input aperture of the 
following element causing it to go over 
its setting threshold and become "set.” 
As the flux switching is completed, 
both currents return to their nominal 
equal value. 

Clock Cycle 

To demonstrate the operation of the 
multi-aperture device shift register, 
compare it with a conventional two- 
core-per-bit register. The elements of 
a conventional register can be divided 
arbitrarily into two groups, with an 
"advance” line linking each core of 
group in scries. In this case the object 
is to shift the stored information from 
one group of cores to the other each 
time there is an “advance" pulse. 

Using the conventional definition of 
zero and one as before, transmission of 
a zero is by default since the "advance” 
pulse causes no flux switching in a zero 
output core. However, the “advance” 
pulse will switch a core storing a one 
which results in a transfer loop current 
that switches or "sets” the following 

Ideally, no effects of this transmis- 
sion should be felt in any other ele- 

To isolate the transmission effects, 
conventional registers generally employ 
a series diode to prevent current from 
flowing in the following loop as a re- 
sult of the switching of the input of 
the core being "set,” and a shunt diode 
is used to prevent backward transmis- 
sion from the core transmitting the sig- 
nal to the previous core. In this man- 
ner, one-way transmission is obtained 
by the use of unilateral elements. 

Actually, each “advance” pulse has 
two functions. For example, an “ad- 
vance” pulse ordering the information 
stored in one group of cores to be ad- 
vanced to the second group also leaves 
the group transferring the information 
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in the "clear" state, ready to receive 
new information. 

Because reading out the infonnation 
present at an output aperture of a 
multi-aperture element docs not destroy 
the information state of the element, 
the "advance” pulse cannot simultane- 
ously advance the stored infonnation 
and clear the transmitter as in the con- 
ventional corc-diode register. Therefore, 
as shown in the diagram, a register made 
up of multi-aperture elements requires 
specific "clear” windings, which results 
in the basic four-clock system shown. 
Data Transfer 

In the diagram, the two groups of 
multi-aperture elements are labeled odd 
(O) and even (E) and the infonnation 
to be transferred is stored in the O 
cores. The “advance" pulse (ADV O 
to E) shifts the infonnation to the E 
elements. The O elements are then 
explicitly cleared by the "clear" pulse 
(CL O). The ADV E to O pulse shifts 
the information back to the O ele- 
ments, and the E elements are then 
cleared by the CL E signal. 

By tracing the details of the data 
transmission, it is possible to see how 
the multi-aperture elements and the 
basic clock cycle work together to yield 
one-way transmission. The diagram in- 
dicates the transfer of a binary state one 
while, as stated above, the transfer of a 
zero is by default. 

'Die diagram arrows indicate the flux 
switched in any leg of the cores as a 
result of a particular pulse. The ADV 
O to E pulse switches flux locally about 
the output aperture of the O clement 
and causes the E element to become set. 
The CL O pulse then clears the O ele- 
ment and in so doing switches flux 
through the output winding. This re- 
sults in a loop current flow that “nega- 
tively sets" the E clement without af- 
fecting the flux state about the output 
aperture of the E element. 

Note that neither the ADV O to E 
nor CL O pulses cause any flux to be 
switched in the output leg of the E 
element (indicated by the crosses oppo- 
site the output winding), eliminating 
the need for the conventional series 
diode. The order to advance E to O 
shifts the binary one to the next O 
element in the direction of transmis- 
sion. and the CL E order then clears 
the E element. 

Again, neither the ADV E to O nor 
the CL E pulses cause any flux to be 
switched in the input winding of the 
E element, eliminating the need for a 
shunt diode to eliminate backward 
transmission. 

Because during the cycle there is no 
"unwanted" flux that must be dissi- 
pated slowly in resistance, the transfer 
rates may be relatively high. For ex- 
ample: using General Ceramics S-3 or 
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Telemeter Magnetics T-5 ferrite mate- 
rial, information fates of a quarter 
megacycle can be achieved— which 
means a four-pulse cycle time of four 
microseconds. 

Ordinary toroidal cores with small 
apertures added do not have the opti- 
mum geometry for simple shift register 
elements. The main disadvantages are 
in the switched flux vs. magnetomotive 
force relationships and switching prop- 
erties. The major difficulty is that with 
apertures cut in the wall, no matter 
how hard the device is cleared, not all 
of the material can be left in saturation. 
This results in remnant reverse domains 
and hence “minor loop" operation in 
parts of the core. 

Properties Improved 

Both of these properties are signifi- 
cantly improved in the two positive 
element designs at the right of the 
accompanying element display photo- 
graph which have approximately equal 
cross-sectional area everywhere. This 
first order improvement in shaping 
yields an element that can be almost 
completely saturated in its “clear” state, 
with a minimum of remnant reverse 
domains. 

Also shown is the basic “negation” 
device with a single input and output. 
As far as the input aperture is con- 
cerned, it is only necessary that in the 
"clear” state the flux in the legs ad- 
jacent to the input aperture be parallel 
so that the clement is settable. In this 
condition, any flux switched in the 
input will switch through connecting 
geometry to the output region 

If the flux were originally “anti- 
parallel” then any flux snitched in the 
input leg would switch locally about 
the input aperture without affecting 
the output region. This "clear" state 
flux requirement holds for all input 
apertures of all devices to operate 
within this system. For a “nega- 
tion” device the “clear” state output 
aperture requirement is that the flux 
in the legs adjacent to the output 
aperture should be anti-parallel. Under 
these conditions, with no input a 
binary one will be transmitted. 

The extra central leg is provided 
only for flux-closure properties, and it 
is prevented from having any flux 
switched in it by a “hold” winding 
energized either continuously or at the 
appropriate pulse times. 

With the negation device in its 
“clear” state, the output “advance" 
current pulse will cause a binary one to 
be transmitted to the next element. If 
previously, the negation element were 
“set" (had received a one), then the 
input flux would have blocked the out- 
put, resulting in a subsequent trans- 

The accurately placed slots in the 
negation element are for the purpose 
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THE CRAIG HELICOP-HUr 


The term Helicop-Hut* is a copyrighted trademark name that stands for the 
original of the design of a Craig shelter using a combination of poured-in-placc 
foaming processes, high tensile aluminum sheet and extrusions, and Epoxy 
Resins to achieve die optimum of insulation “K" factor, ruggedness and light- 
ness in weight. This type of foam construction is non-hygroscopic, non-nutrient 
to fungus, and capable of withstanding severe thermal shock. A two-inch thick 
aluminum-faced panel has an insulation “K” factor of 0.115. 

foaming processes and fabrication techniques, together with the details of 
structural design, arc now being incorporated into an increasing number of 
shelters built to military specifications, including S-97, S-98, S-118, S-138, 
S-141, S-144, S-152 and S-155. 
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THE VIGILANTE STORY 

A report on the Navy’s new manned weapon system, designed to ride herd on 
brushfire wars... or deter an all-out conflict 


Recent events have made it clear that our defense 
must be built to handle limited warfare as well as 
full-scale nuclear conflict. The Navy’s new carrier- 
based A3J Vigilante was designed and built by the 
Columbus Division of North American Aviation to 
fill this dual role. 

HIGH OR LOW 

The twin-jet Vigilante is the fastest and highest- 
flying of the Navy’s attack planes. It can fly in the 
high stratosphere faster than the earth turns be- 
neath it. But apart from being one of the fastest air- 
planes in the world, Vigilante also handles beauti- 
fully at any height and any speed, right down to slow 
landing approaches for carrier decks or short run- 


ways ashore. This is made possible by its advanced 
boundary layer control system and full-span con- 
trollable leading edge. 

EYES AND BRAINS 

Vigilante can find targets at extended strike 
ranges, even if they are obscured by the weather. 
The electromechanical system that gives Vigilante 
this super-accuracy is the result of a coordinated 
effort between the Columbus Division and North 
American’s Autonetics Division in Downey, Cali- 
fornia. This precision bombing-navigation system 
enables the Vigilante to deliver its weapons from 
any attitude, at any altitude. 
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of eliminating unsaturatcd regions about 
the output aperture present in unslot- 
ted cores, so that in the "clear” state 
essentially all material is on a major 
hysteresis loop, thereby providing a 
significant improvement in threshold 
properties of the device. 

Proper Shaping 

From work performed to date, it is 
clear that by selecting proper shaping, 
interesting logical functions can be 
performed directly within the element. 
These techniques can be extended to 
more complicated functions such as 
"and” or “exclusive or.” However, in 


Utica, N. Y.— Problems of space com- 
munications and related propagation 
phenomena affecting military and scien- 
tific projects presently under considera- 
tion were discussed in technical presen- 
tations here at the Fourth National 
Acro-Com Symposium. 

Notable by their absence were papers 
discussing startling new ideas or tech- 
niques and— at the other end of the 
spectrum— blue sky proposals with little 
relationship to present or anticipated 

Among the papers of interest were: 

• Space communications design. An in- 
troduction to space communications sys- 
tem design was presented by L. P. Yell 
of Westinghouse Electric Corp. who 

C intcd out some of the unique prob- 
ns- of communicating from- earth to 
space, space to- space, and space to earth. 
Also discussed were repeater satellites 
and use of the moon as a passive re- 
peater. 

• Polar problems. Transmission factors 
affecting communication between space 
vehicles and polar locations were dis- 
cussed by Lt. W. D. Stuart and L. C. 
Kelley of the Army Signal Radio 
Propagation Agencv. The authors 
pointed out that the VHF and UHF 
bands seem less dependable and useful 
from polar sites than elsewhere because 
of multipathing from the aurora that 
severely handicaps radio location and is 
damaging to Doppler measurements. 

• Hypersonic re-entry. Problems of com- 
munication during hypersonic re-entry 
and a discussion of both optical and 
radio modulation schemes that might 
be used were presented by Dr. E. Lang- 
berg of Avco Manufacturing Corp. 
Conclusion of the report was that re- 
entry communications is essentially lim- 
ited to two spectral regions, and milli- 
meter wavelength range and the optical- 

• Arctic VI IF. Sporadic E anomalies in 
the Arctic area show a distinct geo- 
graphical distribution that is extremely 


designing such elements, the geom- 
etrical aspects of both the logical func- 
tions and operational properties must 
be carefully considered. 

Most of the laboratory's efforts thus 
far have been in developing basic cir- 
cuit arrangements and understanding 
the fundamental processes. Although 
the circuits and elements described 
have been operated in dosed loop 
stable fashion, no large scale general 
logic systems have yet been constructed. 
These new devices and techniques, how- 
ever. present interesting possibilities 
for general application in the digital 
processing field. 


important in planning communications 
links within the region and between 
there and the U.S., according to R. 
PenndOrf and S. Coroniti, Avco Manu- 
facturing Corp., who discussed propa- 
gation of VHF in the Arctic. These 
sporadic E anomalies were found to be 
of three types: the Thule type, the 
Auroral Belt type, and a third type 
that mixed both of the other two. 

In his paper. Yeh pointed out that 
over most of the electromagnetic spec- 
trum the earth's atmosphere is opaque. 


The most important window occurs in 
the three decades between about 3 cm. 
(10.000 me.) and 10 meters (30 me.). 
At the present state of tire art, he said, 
it seems that only line of sight trans- 
mission is feasible. 

Over the band of frequencies consid- 
ered feasible for space communications, 
the thermal noise of the receiver would 
be predominant at the isolated locations 
most likely to be used. Therefore, the 
operational "threshold” of the system 
could be expected to be determined by 
the usable carrier to thermal noise 

The minimum usable carrier to noise 
power ratio depends on the modulation 
techniques used. 

An average acceptable figure, how- 
ever, for practical svstem design would 
be a value of 15 db'. 

Satellite observations and moon re- 
flection studies have indicated two types 
of fading. One, with a period of sec- 
onds, is believed to. be due to the 
moon’s vibration in the case.of moon 
echoes and to spinning of the satellite 
in the case of satellite observations. The 
second type, with a period of about one 
hour, is believed due to the Faraday ef- 
fect-rotation of the plane of polariza- 
tion of a plane-polarized wave as a re- 
sult of the effect of the earth’s magnetic 
field. 

Other effects such as atmospheric re- 



Pioneer Instrumentation 


Instrumentation package of the Pioneer lunar probe launched Oct. 11 (AW Oct. 20, p. 32) 

tattaJs*t-TV final amplifier; 4-TV d.e.-to-d.c. converter and television modulator: 5-TV 
batten- pack and terminal board; 6-TV driver, 7-TV optical unit; 8-TV scanning 
window: 9— Micromctcoritc amplifier; 10— Telemetry battery; 11— Diaphragm for micro- 

ficr; 14— Magnetometer sub-carrier oscillators; 15-Low-pass filters; 16— Compartment- 
temperature sub-carrier oscillator; 17-Multiplexer; 18-Telemetry transmitter; 19-Diplexer; 
20— Magnetometer sensor coil; 21-Connection for telemetry antenna; 22-Damper ring; 
23-Backup timer. 


Space Avionics, Propagation Data 
Dominate Aero-Com Conference 
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Newest 


HONEYWELL MINIATURE RATE GYROS 



Rugged enough to withstand 100 G shock 


Sensitive enough to detect 0.005° per second 


Honeywell's newest miniature rate gyros, Type M Series, 
are rugged enough to withstand repeated shocks and linear ac- 
celerations up to 100 G yet sensitive enough to detect turn rates 
of only 0.005 degrees per second. A damping ratio variation of 
2 to 1 or better is maintained without heaters by a unique fluid 
damped, temperature compensated system that assures reliable 
operation over the entire operating temperature range. 



Type M Series Gyros are specifically designed for autopilot 
damping, radar antenna stabilization and lire control applications. 
Their small size, high performance and ruggedness suit them 
particularly for high performance military aircraft and guided 
missile applications. Write for Bulletin M to Minneapolis-Honey- 
well, Boston Division, Dept. 1 1 , 40 Life Street, Boston 35, Mass. 


Honeywell 
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Precision is our 


only 


product! 


0 Y>u know what aeronautical precision means 
today. You know the infinitesimal tolerances 
demanded, the strengths specified. Yet you can 
be sure that, whatever the specifications, I. G.W. 
has just one product — precision. 



fraction in both the troposphere and 
the ionosphere and the lobe structure 
of the signal due to multi-path trans- 
mission may also contribute to fading 
of the received signal. Fading, there- 
fore, can be considered to be a combi- 
nation of many effects. 

In general, a fading margin of 10-20 
db. or more should be allowed for a 
workable system based on presently 
available, rather sketchy data. Extensive 
signal measurements on a long term 
basis are required to determine the more 
reliable fading characteristics. 

Moon Relay 

A communications system based on 
use of the moon as a passive relay is fea- 
sible for stations on earth at present, if 
not too high a signal to noise ratio is 
required. The U. S. Nary is installing 
a Washington-to-Hawaii teletype link at 
this time using the moon as a passive 
relay (AW May 12, p. 32). 

For design of a system using the 
moon as a passive relay, a circuit loss of 


Dallas— Simulation designed to give 
a better understanding of the problems 
of integrating Bomarc control into the 
Sage svstem was discussed here bv 
D. W. Ladd and E. W. Wolf of 
Lincoln Laboratory at the National 
Simulation Conference of the Institute 
of Radio Engineers. 

Simulation was to create a design 
tool for optimizing the parameters of 
the Sage computer program with re- 
spect to Bomarc and to evaluate the 
performance of this program in a real- 
istic external environment under a 
wide variety of conditions. 

Series of computer programs called 
Snort (Sage non-real-time) was prepared 
which simulated automatic Sage func- 
tions related to target and missile trac- 
ing and missile guidance, as well as the 
external environment of targets, radars 

Researchers wanted to get data not 
only on individual intercepts, but on 
system performance under mutually in- 
teracting intercepts. So Snort has a 
capacity for 150 tracks and 75 simulta- 
neous intercepts. 

Snort is composed of four major 
components— radar data generation, 
target tracking, weapons guidance and 
tracking package (WGT), and data re- 
duction. 

Each requires a separate pass in the 
IBM 704 computer, and there is no 
feedback between them. 

Radar data generation program gen- 
erates range and azimuth information 
for a maximum of 1 50 tracks and four 
radar sites, and the output is a mag- 


250 db. between an isotropic radiator 
and collector for 100 me., with a 6 db. 
increase of loss per octave of frequency 
may be used. This figure also is derived 
from the data obtained in moon echo 
experiments. 

A sphere with a diameter of 200 in. 
(17 ft.) at a 300 mi, height would be 
required to have tire same effect as a 
reflecting body as the moon at 240,000 
mi. height. To put a number of 17 ft. 
spheres in orbit appears possible in the 
not too distant future. 

In earth-satcllitc-carth relay systems, 
the number of satellites required de- 
pends on the distance between the earth 
stations and also on the height of the 
satellites above the earth (AW Oct. 20. 
p. 85). The minimum number of satel- 
lites required is three, which is set by 
the geometry and the minimum height 
of the satellites by the drag of the at- 

The drag would take energy' from the 
orbit and cause the satellite to spiral 


netic tape with simulated radar returns 
and true target positions. This tape is 
the input to the target tracking pro- 
gram which docs the automatic func- 
tions of Sage-conversion of raw radar 
data to tracked positions and velocities. 

From this program come two tapes 
which can be provided simultaneously. 
One is the target tape and provides 
data for the weapons guidance and 
tracking package. The other is the re- 
cording tape and is used for tracking 

The weapons guidance and tracking 
package carried out missile program, 
computing time of launch and generat- 
ing midcourse commands which the 
missile model uses along with aerody- 
namic equations to generate positions 
and velocities. Missile tracking pro- 
gram is analogous to target tracking 
program and generates tracked missile 
positions and velocities. This missile 
track information is fed back to the 
guidance program. 

In the final phase of intercept. Snort 
simulated the closed loop control sys- 
tem between target and missile. Perti- 
nent data was recorded on an intercept 

Input to the data reduction program 
is either a recording tape or an intercept 
tape. This program computes fre- 
quency distribution and such other 
data of interest as target tracking error 
and intercept miss distance. Outputs 
are the end result of a complete Snort 

Technique for reducing the number 
of runs involved in evaluating system 


performance bv simulation was de- 
scribed by W. j, Nemcrevcr of Boeing 
Airplane Co. The job of evaluating 
complex systems like Sage can develop 
requirements for very large numbers 
of runs in the process. 

Nemcrevcr said the technique con- 
sists in considering the totality of op- 
erating conditions as a totality rather 
than an amorphous conglomerate to be 
subjected to further analysis. He said 
the new method, which is in use by 
Boeing, can reduce the total number 
of simulations required to produce an 
answer by an order of magnitude. 

Battle Simulation 

Combined analog-digital simulation 
of an air battle between an intruding 
bomber and a ground controlled inter- 
ceptor was described by A. B. Pritskcr, 
R. C. van Buskirk and J. W. Wcther- 
bee of Battclle Memorial Institute. 
Simulation was designed to evaluate the 
effects of airborne electronic coun- 
termeasures on a ground based radar 
operator. It was hypothesized that prob- 
ability of survival of the bomber would 
be a better measure of the effectiveness 
of ECM than evaluations of its effect 
solely on radar equipment and operator 

In the simulation, an attacking 
bomber generates ECM against an air- 
craft control and warning site which in- 
cludes one radar indicator and its oper- 



Simulation Facilitates Integrating 
Bomarc Control Into Sage System 
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a tor. Operator tracks the bomber 
through successive positions and head- 
ings and directs an interceptor against it. 

Radar return of the attacking bomber, 
ECM signals and the various parts of 
the radar detection process are simu- 
lated with a modified QRC-IO(T) ECM 
simulator. Simulated radar signals pro- 
vide a PPI display. While tracking the 
target, the operator calls position and 
heading of the bomber to a keypunch 
operator for recording on an IBM 
punched card. True bomber position 
data and time are recorded on the same 
card, and a set of these cards completely 
describes the target's true and observed 
tracks. Experiment was conducted for 
22 min., the maximum allowable 
bomber penetration time. 

Simulation is carried out in real time 
and is entirely analog up to the key- 
punch step, except for conversion to 
digital form for storage on the cards. 
The cards then become the input to a 
digital computer. A digital computer 
program has been written to simulate an 
aircraft controller directing an inter- 
ceptor and to simulate the final phase 
of the battle between interceptor and 
bomber. Probability of bomber survival 


is then computed and is used as a meas- 
ure of ECM effectiveness. 

Transistorized general purpose d.c. 
analog computer is being built by Auto- 
netics Division of North American Avia- 
tion for airborne use. Computer will be 
delivered next June for use by the Na- 
tional Aeronautics and Space* Adminis- 
tration at Langley Field, Va. 

Computer will be used initially in an 
F-101 for research in armament con- 
trol, flight control and guidance of air 
and space vehicles. It was described by 
H. L. Ehlers of Autonetics. 

Transistorized computer has an ad- 
vantage over vacuum tube types in 
reliability, weight, volume and power re- 

S iirements, according to Ehlers, and 
is makes it particularly suitable for 
airborne use. Initial cost is higher for 
the transistor design, but Ehlers said 
this disadvantage is expected to dimin- 
ish through continued development of 
solid state devices. 

Preliminary studies indicate that the 
computing components in the Auto- 
netics system will be contained in six 
major packages, with computer power 
and reference supplies in a seventh pack- 
age. Other major units include an os- 


cillograph recorder, tape recorder, tape 
recorder electronics, overload and event 
recorder, pilot's display electronics and 
pilot's display. Total’ system will oc- 
cupy 21.1 cu. ft. and weight 885 lb. 

Equipment is designed to operate in 
an unpressurized area where maximum 
compartment temperature is estimated 
to be 5 5C. No air conditioning is pro- 
vided, but air channels to package heat 
sinks arc in the design, and a fan will 
provide air circulation. 

Computer has 1 1 2 operational ampli- 
fiers, and other miniature computing 
equipment in the system includes a gen- 
eral purpose electromechanical servo, 
diode function generator, wide band- 
width electronic multiplier, electronic 
timer, miniature patch board, overload 
and event recorder, and function relays. 
To reduce maintenance work time on 
the system, special ground test equip- 
ment is under development. 
Interference Effects 

Effects of interference on airborne 
monitoring of air traffic with radar- 
bcacon systems was studied in a paper 
by S. J. Ncshyba and R. R. Coffman of 
Convair-Ft. Worth. Their problem was 
to determine the quantity of interfer- 
ence and quality of system performance 
in a group of aircraft equipped with 
radar-beacon systems. Seven aircraft 
were put into the test group. 

To solve the problem, a simulator 
was built which consisted of a viewing 
and recording radar component, a com- 
ponent functioning as a set of un- 
synchronizcd interrogating radar and a 
component functioning as a set of bea- 
con transponders. A PPI indictor from 
a standard radar displayed the air traffic 
and the system interference, and the dis- 
play was photographed. 

As a result of the simulation, it was 
concluded that throughout the pro- 
grammed interference, the radar oper- 

the beacon reply and could interpret the 
beacon code under all but the most 
severe interference conditions. 

Edward C. Schwann reviewed the 
development of computer systems for 
jet transport simulators and said that 
novel techniques developed to improve 
the dynamic response of analog com- 
puters in the simulators will gain ac- 
ceptance in other fields of simulation 
as they become known. 

Sclnvarm pointed out that the Link 
DC-8 simulator was built and installed 
before the first flight of the aircraft and 
that test crews were able to gain experi- 
ence before the first test flight. He also 
observed that development of the ana- 
log computer to its present state in flight 
simulators makes it possible to use the 
simulators as an engineering tool to test 
new equipment, including major con- 
figuration changes under accurately con- 
trolled conditions. 
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HIGH SPEED TELEPRINTER, developed for the U.S. Army Signal Research and Develop- 
ment Laboratory by Burroughs Corp., is capable of operating at a speed of 3.000 words 
per minute. Machine is shown here with the cover raised and printing head exposed. 


Teletypewriter Has Capability 
Of 3,000 Words per Minute 


New York— Teletypewriter said to be 
capable of operating at a speed of 
3,000 words per minute, and with a 
theoretical top speed of 500,000 words 
per minute, has been developed bv the 
Burroughs Corp.. Paoli. Pa., and the 
U. S. Army Signal Research and Devel- 
opment Laboratory, Fort* Monmouth, 
N. J. At its theoretical top speed, the 
teleprinter would type the equivalent of 
three complete novels in a minute. 
New Network 

Tlie Signal Corps will use the equip- 
ment as part of a new 750 wpm. mili- 
tary teletypewriter network mated with 
such units as high speed tape printers 
and readers, where it is capable of re- 
placing eight present military printers 
Among other uses, the high speed print- 
ing technique is being applied to the 
problem of reading out data from mili- 
tary battlefield computers such as Mo- 
bidic which produce information at a 
faster rate than can be handled by con- 
ventional page printers. 

Prototype machine is a page-receiv- 
ing, keyboard-sending electronic tele- 
printer, operating on the standard 


Baudot start-stop code, capable of two- 
way operation. Print-out is by an 
electrostatic recording technique on 
special paper. 

Line width is 72 characters with five 
lines to the inch. To obtain the ex- 
tremely high printing speed, 72 matrices 
are placed in a row to form one printing 

Each matrix is made up of 35 elec- 
trostatic leads, seven leads high by five 
wide, which in different combinations 
can make up any letter or number. 

The matrices create latent images of 
the letters to be printed in the form cf 
electrostatically charged areas on the 
high-resistivity surface of a specially 
coated paper. 

These images are made visible by 
application of powdered ink which is 
pcnnanently fixed by passing the paper 
over a heated roller. 

The electronic circuitry of the ma- 
chine selectively charges the desired 
combination of the 35 leads in each 
matrix so that the letter to be printed 
appears on all 72 matrices. A coinci- 
dence pulse is then sent to the back 
plate or “anvil” on the other side of 


the paper behind the matrix selected to 
print. 

Deposit of the electrostatic charge 
requires only about one microsecond. 

By sending the letters to be printed 
serially to all matrices or printing heads 
and stepping the coincidence pulse se- 
quentially to each printing head across 
the line, the printing operation is made 
entirely electronic with the exception 
of paper transport. 

Technique Highlights 

Features of the technique stressed by 
Signal Corps and Burroughs officials 

• High speed. Primary limitation to the 
printing speed of the machine is the 
speed at which the paper can be moved. 
The prototype machine, which was de- 
signed for a top speed of 3,000 wpm., 
has been operated, according to com- 
pany officials, at speeds above 12,000 
wpm. in the laboratory. 

• Reliability. The direct translation of 
electronic impulses into a final form- 
print-out of electrostatic charges elimi- 
nates several intermediate steps, said to 
result in a high order of reliability, ab- 
sence of errors and low maintenance 

• Cost. Machines to handle codes of 
differing complexity would vary in cost 
between 53.000 anti SI 5,000 in produc- 
tion quantities, according to the com- 
pany. Paper used by the machines costs 
about 0.8 cents per square foot, which 
is slightly more than high grade bond 

Other applications of the technique 
envisaged by the company are for label- 
ing, strip printing, digital computer 
readout systems, page-printers and plot- 
ters, telemetry, high speed strip chart- 
ing and facsimile. 

Transmission Unit 
Improves Accuracy 

Tiinonium, Md.— Technique which 
reportedly improves accuracy of data 
transmission of conventional FM/FM 
telemetry' by factor of 16 has been 
developed here bv Hoover Electronics 
Co. 

Increased accuracy is obtained at 
expense of using two sub-carrier oscil- 
lators and small device, called Vcrnitcl, 
used in the aircraft or missile. 

Vernitel first separates transducer 
signal into two voltages, one a “coarse” 
voltage at one of 16 discrete levels 
fin 0.32 increments), the other a "ver- 
nier" which is equal to the difference 
between the signal voltage and the next 
smaller one of the 16 discrete voltage 

The quantitized coarse voltage is 
applied to one sub-carrier oscillator, 
while the vernier voltage is amplified 
by a factor of 16, then applied to the 
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Higher 

faster 

training 


in Cessna’s 

T-37 


Cadets in the U. S. Air 
Force now get a faster 
introduction to jet flying. 
Sitting side by side with 
their instructors, they’re 
quickly learning to handle 
Cessna's T-37 — a new, high- 
flying trainer with the 
characteristics of a combat 
jet. As a result, cadets are 
trained faster and easier 
(at substantial savings) 
to assure America’s 
future in the air. 

Cessna Aircraft 
Company, Wichita, 

Kansas. 




second sub-carrier oscillator. Composite 
signal is obtained qn the ground by 
dividing the vernier channel voltage by 
factor of 16, adding this to the appro- 
priate one of the 16 discrete voltages 
received on the coarse channel. 

For example, if transducer output 
voltage is 3.3 v., the next smallest dis- 
crete voltage level would be 3.2 v. 
(10 x 0.32), which would be transmitted 
over one FM/FM channel. This would 
leave a residual voltage of 0.1 v. which 
when amplified by factor of 16, equals 
1.6 v., the signal level that is trans- 
mitted over the vernier channel. 

For an FM/FM system whose maxi- 
mum error normally is 3%, the new 
technique reduces the error to about 
0.2%, company says. 

Present airborne Vernitel unit, com- 
pletely transistorized, is designed for 
operating over temperature range of 
— 54C to 85C, up to altitudes of 70,000 
ft., and to withstand 0.06 in. double 
amplitude vibration over frequency 
range of 0 to 55 cps., lOGs from 50 
to 500 cps. and 5Gs from 500 to 2,000 
cps., company says. Additional details 
may be obtained from the company at 
1 10 West Timonium Road, Timonium, 
Md. 


Expansions, Changes 
In Avionics Industry 

International Telephone and Tele- 
graph Corp. has formed new unit. In- 
ternational Electric Corp., to manage 
production of Strategic Air Command 
Control System (465L) under recently 
awarded Air Force contract (AW Sept. 
29, p. 23). Francis H. Lanahan. former 
head of ITT’s sen-ice organization, 
Federal Electric Corp., has been named 
president of new company. Fred M. 
Fanvell is named executive vice presi- 
dent. 

Other expansions, changes recently 
announced by avionics manufacturer's 

• Airborne Instruments Laboratory, 
Mineola, N. Y. has formed new group 
known as Project STAR— Space Tech- 
nology and Advanced Research-headed 
by W. E. Fromm. Approximately 225 
persons, including 100 engineers and 


scientists, are "already at work on con- 
tracts which call for highly advanced 
electronic systems for nation’s space 
programs,” the company says. (Com- 
pany reportedly is developing electronic 
countermeasures reconnaissance receiv- 
ers for USAF's Sentry satellite.) 

• Infrared Industries, Inc., is building 
new facilities in Waltham, Mass., Re- 
search and Development Park, along 
Route 128. Company expects to oc- 
cupy the 15,000 sq. ft. plant during 
January. 

• Radio Corp. of America has moved 
newly formed Missile Electronics and 
Controls Department into new 135,000 
sq. ft. facility at Burlington, Mass. New 
department, which includes RCA’s 
former Boston Airborne Systems Lab- 
oratory, is headed by W. B. Kirkpatrick, 
former manager of Airborne Systems 
Dept, in Camden, N. J. Dr. R. C. Sea- 
mans, Jr. is chief engineer of new de- 
partment. 

• Sylvania Electric Products, Inc., will 
build a 76,000 sq. ft. addition to its 
Electronic Defense Laboratory at 
Mountain View, Calif. Facility, which 
now employs 1 ,400 persons in programs 
for Army in field of countermeasures 
and electronic intelligence, expects 
figure to grow to 1,900 when new addi- 
tion is completed. 


SCIENTISTS 

Ph.D. level for analysis of scientific 
and technical literature in these 
fields: 

Aeronautical Sciences 

Astronomy 

Chemistry 

Geophysics 

Mathematics 

Physics 

Positions open on challenging pro 
ect in Ohio. Excellent compan 
benefits. Relocation allowance. Re 
tired professors considered. Mus 
be U. S. Citizen. Our staff know 
of this ad. Please send complete 
resume with salary requirement to 
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Hussman Air Conditioners 
Incorporate M-D Blowers 
for Dependable Performance 


Utilizing low-cost, light-weight M-D 
3-Lobe Rotary Positive Blowers spe- 
cifically designed for ground support 
equipment, Hussman Aircraft Div., 
St. Louis, build mobile air condi- 
tioners for Convair’s new B-58 
Delta-wing bomber. Hussman’s 
MA3 unit furnishes 100#/min. of 
45° air at 3 Vi psig thru an 8" flexible 
duct for cooling the complex in- 
strumentation and guidance systems 
on the B-58. 

M-D’s new model M100, smaller, 
lighter, lower in cost than any other 


blower, can deliver a minimum of 
100#/min. ( 1333 scfm) up to 8 psig, 
and meets all government-specified 
altitude and temperature conditions. 
The M-100 is ordinarily run at 3450 
rpm with either electric or gas en- 
gine drive. 

You can rely on the M-D Blowers 
for dependable performance . . . 
years of experience assure high qual- 
ity 3-Lobe Rotary Positive Blowers 
for — Jet Starters, Cabin Leakage 
Testers, Air Conditioning Units. 
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► AMB Status Report— During first 15 

months of Airways Modernization 
Board's existence, agency has pinpointed 
381 projects and tasks which will re- 
quire developmental effort, currently 
has 45 of these under contract. 

► Long-lived Satellite Transmitter— 

Minitrack radio transmitter in Van- 
guard I, powered by Hoffman silicon 
solar cells, is still operating after seven 
months in orbit. 

► Report On Infrared Detectors-Report 
on the state of the art of lead sulphide 
detectors and photoconductors, includ- 
ing detailed performance and applica- 
tion data, has been prepared by Infra- 
red Industries, Inc. For copy, write 
to company, P. O. Box 42, Waltham. 
Mass. 

► Count ’Em— Avionics equipment used 
aboard Air Force's Convair F-106 in- 
terceptor contains more than 1,000 
vacuum tubes and 4,000 semiconduc- 
tor devices. Deputy Secretary of Defense 
Donald A. Quarles reported at recent 
National Electronics Conference in 
Chicago. Development of F-106's avi- 
onic equipment required more than 
1,000 man-years of engineering and 
cost more than SI 00 million, Quarles 
said. 

► New Automatic Transistor Tester- 
Machine for high-speed fully automatic 
testing of transistors, capable of running 
up to seven successive tests at rates up 
to 430 units per hour, has been de- 
veloped by Strombcrg-Carlson for 
Sperry Gyroscope Co. Machine can 
test for d.c. beta, a.c. beta, saturation 
and leakage. Company is completing 
similar machine for testing diodes, de- 
signed to check forward voltage, reverse 
leakage, Zener voltage and Zener im- 
pedance. Machine can be provided with 
temperature chamber which permits 
tests to be conducted at temperatures 
up to 200C. Only manual operation 
is the initial loading of the transistors. 
Machine sorts rejected transistors ac- 
cording to their defects. 

► Speedy Transistor-Magnetic Counter 
—Simple transistor-magnetic binary 
counter, capable of operating at rates 
up to two million counts per second has 
been developed by Naval Ordnance 
Laboratory. Transistors are used as re- 
generative amplifiers to change mag- 
netic state of cores when input pulse is 
applied. Each stage of the counter con- 
sists of a permalloy core with rectangular 
hysteresis loop, a transistor, a silicon di- 
ode and a resistor. Duration of output 
pulse is controlled by saturation flux 
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density of the core rather than by 
transistor parameters. 

► Ultrasonics to Check Solid Propel- 
lants— Stanford Research Institute has 
developed technique for using ultra, 
sonics to measure remaining serviceable 
life of solid propellants installed in mis- 
siles. Developed under Hughes Aircraft 
Co. sponsorship for use with Falcon air- 
to-air missile, technique applies electri- 
cal signal to transducer that is cemented 
to the charge, producing ultrasonic 
vibrations which are absorbed by propel- 
lant. Degree of ultrasonic energy 
absorption by propellant is indication 
of its remaining service life. 

► Signed on Dotted Line— Major con- 
tracts recently announced by avionics 
manufacturers include the following: 

• American Machine & Foundry Co., 
SI. 8 million contract from General 
Electric for radar antennas to be pro- 
duced in AMF's Brooklyn, N. Y., plant. 

• Pliilco Corp., Philadelphia, a $24 
million contract from Army Signal Sup- 
ply Agency for eight high-resolution 
airborne radars to be used in drone 


• Ryan Aeronautical Corp., San Diego, 
520 million contract from Navy for 
AN/APN-122 (V) airborne Doppler 
ground velocity indicator. 

• Servomechanisms, Inc., Hawthorne, 
Calif., reports 5508,000 order from 
Radio Corp. of America for barometric 
altitude controllers. 

• Kin Tel Division of Cohu Electronics, 
Inc., San Diego, S 300,000 contract from 
Douglas Aircraft for closed circuit tele- 
vision equipment to be used for remote 
observation of rocket engines under 
test at Camp Vandenberg, near Lom- 
poc, Calif. 

• Mid-Centurv Instnimatic Corp., New 
York, 5166,000 contract for missile 
tracking computers and plotters for use 
at Navy-managed Pacific Missile Test 
Range, Pt. Mugu, Calif. 

• Applied Science Corp. of Princeton 
(ASCOP), 5250,000 from Naval Air 
Training Center for mobile van con- 
taining both FM/FM and pulse width 
modulation (PWM) data reduction 
equipment. 

• General Electric Computer Depart- 
ment, a $1.7 million contract renewal 
for operating computer center at Army 
Ballistic Missile Agency, Huntsville, 
Ala., through Sept. 15, 1939. 

• Laboratory for Electronics, Inc., Bos- 
ton, 5130,000 contract from General 
Electric's Aircraft Accessory Turbine 
Department for AD-10 electronic-mag- 
netic controller to replace mechanical 
governor now used on drive for pro- 
ducing electric power. 

• Frank R. Cook Co., Denver, $ 1 40,- 
000 contract for silver-zinc batteries to 
provide main electrical power for Atlas 
ballistic missiles. 


this announce, appear, a, a met., of record on!,. 
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NEW AVIONIC 
PRODUCTS 


RADOP® 

SCORES WITH AIR FORCE 



® radar/ optical weapons training system 



Del Mar Engineering Laboratori 
Rad op Weapons Training Systems 
are used extensively in the training of U. S. Air Force and Air National 
Guard pilots. By firing rockets and missiles at inexpensive Radop Tow 
Targets and by using Radop Scorers to measure miss-distances in three- 
dimensions, the Air Force saves U. S. taxpayers millions of dollars and 
introduces a higher degree of realism into training than is possible with 
other more costly systems. 

RADOP SYSTEM COMPONENTS 

1 . radop TOW reel — First to reel a target out in excess of seven miles 
. . .and in less time than required for the tow plane to reach its firing range. 

2. radop launcher — First launcher used to eject, tow, and recover 
targets in flight. 

3. radop target — First light- 
weight target to contain a special ra- 
dar reflector capable of being picked 
up on GCI radars at slant ranges 
up to 63 miles. Targets also avail- 
able with flares for missile exercises. 

4. radop scorer — First unit to 
utilize motion picture and radar tech- 
niques to provide a positive measure- 
ment of miss-distances during rocket 

For more information on Del Mar 
Radop Systems, write for Data File 
AW-S37-1. 



Engineers: Investigate employment opportunities with this steadily growing company. 

| ENGINEERING 
| LABORATORIES -Sv 
international airport • los angeles 45, California 
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• High temperature capacitor, Type E- 
315, operates over the temperature 
range from — 55C to 31 5C. Capaci- 
tance is 0.05 to 4.0 microfarads at 600 
v. dc. with higher voltages available. 
Features are: no voltage derating, low 
capacitance and power factor variation, 





hermetic scaling. According to the 
manufacturer, the E-315 has completed 
qualification testing of 1,000 hr. at 
maximum temperature and rated volt- 
age. Bulletin No. SL-61 is available 
from Scintilla Division of Bendix Avi- 
ation Corp., Sidney, N. Y. 

• Silicon PNP transistors for 1-4 me. 
operation in severe avionic environ- 
ments are available in four JETEC 
types: 2N1024, 25, 26 and 27. The al- 
loy junction transistors incorporate a 
design feature that holds input resist- 
ance in all units to a uniform 35 ohm 
value. Higher collector voltages of the 
four units extend their use to gate cir- 
cuits. amplifiers, regulators, and con- 
vertors where higher voltage and gain 
are needed. Sperry Semiconductor Di- 
vision, Sperry Rand Corp., South Nor- 
walk, Conn. 



• Silicon solar cells with a conversion 
efficiency of 10% are said to be the 
most efficient of such cells currently 
available. Manufactured to military spe- 
cifications, the units are capable of pro- 
viding an output of about 9 watts/sq. 
ft. of active cell area in bright sunlight. 
Individual cells are obtainable, with 
or without color-coded pigtail leads, 
in sizes } x 1 cm., i x 2 cm., and 1 x 2 
cm. Bulletin SR-275 is available from 
International Rectifier Corp., 1521 E. 
Grand Avc., El Segundo, California. 
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British Accident Investigation Report: 


BE A Viscount Crash Is ‘Unexplained’ 


(Following is a report of a court in- 
vestigation into the crash of a British 
European Airways Corp. Viscount 802 
submitted to H. A. Watkinson, Minis- 
ter of Transport and Civil Aviation, by 
Boland Adams, Commissioner. ) 

At 1516' hr. on Oct. 23. 1957, the 
Viscount 802 aircraft G-AO)A (hereinafter 
called "the aircraft") belonging to and oper- 
ated by British European Airways Corp. 
(hereinafter referred to as “BEA") took off 
from London Airport to fly to Belfast in 
pursuance of a special charter for which 
purpose a special flight designation 542A 
had been allotted. The aircraft was manned 
by a crew of five and carried two passengers 
viz. a commercial employe of BEA and 
his wife. There was a small quantity of 
cargo on hoard of no significance in this 
inquiry. The laden weight of the aircraft 
was a very great deal less than the author- 
hxd maximum total takeoff or landing 
weight. 

The earlier stages of the flight were 
normal and uneventful and at 1645 hr. the 
aircraft was taken over by the Precision Ap- 
proach Controller for a GCA talk-down on 
runway 28 (276 deg.) in weather conditions 
which the Captain had good reason to think 
would allow him to come visual at or above 
his critical height of 500 ft. The talk-dowm 
itself was completely normal and not until 
the aircraft was half a mile from touch- 
down was the word "overshoot” mentioned. 

Soon after “three quarters of a mile 
from touchdown" the aircraft was to the 
right of the center line and shortly after- 
wards was "well right of center line" and 
just after "half a mile from touchdown” 
the Precision Approach Controller said “if 
you're overshooting turn left five degrees 
on overshoot-over" to which the reply 
came ". . . overshooting." 

At about this time a number of witnesses 
heard the aircraft "rev-np" to an engine 
note “just like a Viscount taking off" as 
more than one described it. and very shortly 
afterwards the occupants of the CCA van 
which was situated towards the western end 
of the runway and about 350 ft. to the 
south of its center line heard the aircraft 
pass over the van sounding like "a perfectly 
straightforward overshoot. -7 

A second or two later the aircraft crashed 
still within the boundary of the airport in 
a position about 1,000 ft, to the southward 
of the western end of runway 2S. All the 
occupants of the aircraft lost their lives. 

The problem for the Court was to de- 
termine the cause of this change from the 
apparently normal to the catastrophic. 

The aircraft was a Viscount 802 and was 
constructed by ^ Vickers Armstrongs (Air- 

'Unless otherwise stated, all times In this 
report are GMT, all hearlrtKs and courses 
are magnetic and all heights are heights 


150. At the material time the aircraft was 
en route to Belfast in connection with a 
special charter to bring the Minister of 
Supply and members of his staff thence to 
London. This explains the unusually light 
loading already mentioned. 

It is not proposed to set out here details 
of the engines and other components and 
equipment of the aircraft. The design, fit- 
ness. condition and standard of maintenance 
of none of these was in any way in question 
during the course of the inquiry. The 
documentation of the aircraft was complete 
and in order. No matters within this sphere 
are of any relevance to the problem facing 
the Conrt. 

THE CREW 

Capt. Robert Malcolm Stewart, who was 
in command of the aircraft, was 55 years 
old, married, with one child. He joined 
the Royal Air Force in January, 1941. and 
flew chiefly transport aircraft. Having re- 
tired with the rank of Flight Lieutenant, 
Capt. Stewart joined BEA in September, 
1946, and flew as a First Officer of Viking 
aircraft. He was promoted to Captain in 
1950. In March, 1957, he completed a 
Viscount 802 conversion course and his 
last fligjit check was completed on Oct. 20, 
1957. In all Capt. Stewart had flown a 
total of 7,496 hr. of which 316 hr. were 
on Viscount 802 aircraft. 

He was in possession of a valid airline 
transport pilot's license No. 23780 en- 
titling him to act as pilot of Viscount 802 
aircraft on scheduled passenger services. In 
the last six months before the accident, 
Capt. Stewart had flown 301 hr. and had 
landed at Nutts Corner on 1 2 occasions. 

There was abundant evidence before the 
Court upon which it could be satisfied that 
Capt. Stewart was a reliable officer who 
would be unlikely to take unjustified risks 
or disobey safety regulations. The evidence 
of all those who knew him indicated their 
appreciation of Capt. Stewart's high qual- 
ities as a pilot and as a commander. 

First Officer William Gordon Tomkins 
was 35 years old. married, with two children. 
He joined the Royal Air Force in 1941 and 
during his service was awarded the Dis- 
tinguished Flvmg Cross. He retired with 
the rank of Flight Lieutenant and in 1951 
joined BEA. Serving at first as Second 
Officer in Viking aircraft he was promoted 
to First Officer in 1953. He completed a 
Viscount 802 conversion course in May, 
1957. 

This officer had flown a total of 4,739 
hr. of which 259 hr. were on Viscount 
802 aircraft. He was in possession of a 
valid senior commercial pilot’s license No. 
25423 and was entitled to operate as a 
pilot of Viscount 802 aircraft. 

In the last six months First Officer 
Tomkins had flown 280 hr. All the evi- 
dence points to this officer having been 
competent and indeed above the average 


in carrying out the duties of First Officer. 

Before Capt. Stewart left London Air- 
port, he was briefed as to the weather con- 
ditions he was likely to experience during 
the flight and the usual documents were 
handed to him. At that time the most 
significant feature of the weather picture was 
a cold front which was approaching Belfast 
from the north. This led the forecasters to 
expect a deterioration in the weather as the 
front reached Belfast and an improvement 
after it passed; they expected it to clear 
through Belfast between 1 600 and 1 S00 hr. 

A fair summary of the briefing as to land- 
ing conditions to be expected at Belfast 
would be some cloud down to 300 ft. but 
improvement likely from 1600 hr. 

The first material reference to the weather 
as affecting the aircraft came shortly after 
1617 hr. when the Zone Coordinator and 
Supervisor at Nutts Corner commenced to 
talk to the aircraft. At that time, the 
Captain was considering diverting to Dub- 
lin from Portaferry but at 16181 hr. he was 
told that despite a number of bad cloud 
reports that afternoon aircraft had been 
coining visual round about 500-600 ft. 

The Supervisor then said "It always still 
seems to be very thin. I don't know if 
you’ve got enough fuel; it might be worth 
your while coming down to your critical 
height to see whether you could make an 
approach.” The reply from the aircraft was 
"We’ll do that, we’ve got a bit extra.” 

A perfectly normal intermittent conver- 
sation followed in the course of which the 
possibility of diverting to Aldcrgrovc was 
discussed and shortly after 1638 hr., the 
aircraft said "if the Aldergrove weather has 
improved that much it presumably means 
the front is going through. I think we’d 
rather hang around for a little while and 
sec if wc can’t get into Nutts Corner; we’ll 
make an approach here anyway.” In the 
same minute, the aircraft said "the cloud 
seems very thin, I can see the ground where 
I am at 4,000 ft." 

At 1639 hr., the ground said ”1 think 
you’ve got a sporting chance on a 28 ap- 
proach; it doesn’t look too bad." The refer- 
ence to "a sporting chance” meant "a 
sporting chance of becoming visual above 
your critical height.” 

After this exchange the aircraft con- 
tinued on and at 1641 hr. when at 3,000 
ft. was told that the approach would be a 
precision approach and at about 16454 
with the aircraft at 2,200 ft. and on a head- 
ing of 285 deg., the talk-down commenced. 
This was a normal and uninterrupted talk- 
down and it ended with the passage already 
set out above which came between 1649 
and 1650 hr. 

Four witnesses who were on the ground 
to the right of the approach path in an 
area between 3 mi. and i mi. from the 
threshold were the only people at Nutts 
Corner who ever saw this aircraft. They 
all speak of fog on the surface and give 
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RYAN BUILDS BETTER . . . CAREERS 


though the evidence was conflicting the 
Court was satisfied that during the whole 
of the period of the talk-down 11 out of 
13 of the red low intensity approach lights, 
the red obstruction lights, the green low 
intensity threshold lights and all save one 
of the white directional runway lights were 
alight. 

Instructions Followed 

On the balance of probability the Court 
was satisfied that Capt. Stewart was at 
no time in breach of the provisions of the 
Air Navigation Order 1934 relating to 
Aerodrome Meterological Minima for air- 
craft registered in the United Kingdom and 
that lie complied with the instructions is- 
sued from time to time by BEA which cover 
every aspect of approach and landing in 
limited visibility. 

In all the circumstances the Court cannot 
favour any explanation of this disaster based 
upon pilot error. 

If pilot error is to be eliminated from 
among the probable causes of this accident 
it becomes the more necessary to study those 
factors which might produce sudden catas- 
trophe bv reason of some malfunctioning of 
the mechanisms of the aircraft which the 
most careful and skillful pilot would be 
unable to correct. The possibilitv of some- 
thing jamming the controls is one that has 
always been in the minds of those concerned 
with the design and operation of aircraft. 

It was in evidence before the Court that 
BEA has a standing order which has been in 
existence for many yean, the intention of 
which is to eliminate any possibility of loose 
objects being left about in the cockpits of 
aircraft. Provision is also made requiring 
those who are responsible for carrving out 
the various prescribed "checks” to satisfy 
themselves that no tools or similar objects 
are left behind when panels arc closed or 
in any other section of an aircraft in which 
work was required in the course of the 

So far as the Viscount 802 is concerned, 
the best evidence was that the only one of 


the controls into which a foreign object 
could find its way was the aileron servo 
motor on the port pilot's platform. After 
going through the complete control system 
a reliable witness from the Service Branch 
of the builders of Viscount aircraft was un- 
able to find any other place into which any 
but insignificant foreign objects might get. 

It is the practice of these builders to 
issue from time to time to operators of their 
aircraft bulletins suggesting modifications 
which research and development have shown 
to be desirable in the case of any given type. 

On Sept. 19, 1957, or rather more than a 
month before the accident now under con- 
sideration. the builders put out a bulletin 
recommending the covering of an aperture 
through which, as their Inspection Depart- 
ment engineers could see. objects might fall 
into the control mechanism governing the 
ailerons. This recommendation was not 
made because of any actual experience of 
something of the sort happening but because 
the engineers appreciated that such a thing 
could happen. 

Recommendations for modifications put 
out by these builders arc given a priority 
notation ranging from "essential" down 
through “highly desirable” and "desirable” 
to “optional" and the modification now un- 
der discussion was given the value "desir- 

Jamming Incident 

This modification was not immcdiatclv 
put in hand by BEA: a large number of 
"desirable" modifications are suggested from 
time to time and these are studied and 
applied as and when convenient. On Nov. 

4. 193". a little under a fortnight after the 
accident under investigation, there was an 
incident involving the jamming of the 
aileron controls of another Viscount S02 
aircraft by a lens fitted into a cylindrical 
metal case which had fallen through this 
same aperture. A few days later a similar 
object fell through the same aperture on 
another aircraft and worked its way aft on 
the lower floor and lodged in a vulnerable 



Braniff Maintenance Base Opens at Dallas 

Braniff Airways has constructed a new maintenance and operations facility at Love Field, 
Dallas, Texas, which includes two hangar bays that can handle six four-engine transports at 
a single time. Overhaul and maintenance shops are housed between the hangars in the 
center section of the facility. Center area also provides office space for Braniff flight control 
personnel, flight operations and engineering. The $6.5 million base was financed through 
Dallas municipal revenue bonds: Braniff leases the facility from the city. 


ALL-CHANNEL 
VHF COMMUNICATIONS 



WITH REVOLUTIONARY 
ALL-NEW 

TRANSISTORIZED POWER SUPPLY 


• 90-360 channel transmitter (50 kc spac- 
ing; 118-135.95 me) 

• 90-560 channel receiver (108-135.95 me) 

• Permits crystal-controlled tuning to VOR/ 


a Permits 5CS, DCS or completely fit 
a 22 pounds total weight, V; ATR. 


narco 


NATIONAL AERONAUTICAL CORP. 
Fort Washington, Pa. 


PIT TOUR 
PLOT I 
AVIATIOiV 



Jgv-W" 

1. Low overhead. Low taxes. Low rent. 
Ample room to grow. 

2. Year 'round flying weather. At least 

1.000 ft. and 3 miles visibility 85% 
of the year. 

3. Excellent Class IV airport. Four 

5.000 ft. paved runways. Lighted. 

4. 20 to 45 minutes from major markets 
containing V5 rd of nation's popula- 
tion. 15 minutes from NAFEC. 
Near key military centers. 

5. Uncongested air and ground traffic. 

6. Dependable, small-community labor 
force. Easily trained. 

7. Ideal vacation territory; fishing, hunt- 
ing, boating. 

Call L FOR DETAILS. 

Ot P SITE MAP. 

hjlite REPLIES 

w CONFIDENTIAL. 

MILLVILLE BOARD OF TRADE 
Main St, 

Millville, New Jersey 
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COMPONENT, PRICELESS, AIR FORCE ... an Air Force pilot is 
an investment in time and money which must be protected. He is an 
irreplaceable link in the chain of defense upon which our nation’s 
security rests. But to the United States Air Force a pilot is more 
than a set of dog tags. He’s your wing man . . . your buddy in the 
next bunk ... a priceless member of your team. He deserves, and 
gets, all the protection the United States Air Force can provide. 
One new way will be with Kaman H-43 crash rescue helicopters . . . 
on the alert anytime . . . anywhere. 


THE Kaman AIRCRAFT CORPORATION • BLOOMFIELD, CONNECTICUT 
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spot again impeding tile movement of the 
controls. 

It was conceded by a Senior Development 
Engineer of BEA that, up to the time when 
the modification of covering the aperture in 
Viscount 802 aircraft was put into effect a 
little later in the month of November, what 
had happened with these objects might have 
happened in any Viscount 802. 

Other evidence supports the view that, 
if the controls became jammed by sonic 
small foreign object, even though the pilot 
could by manual force overcome the resist- 
ance so as to he able in a matter of seconds 
to operate the controls to their fullest ex- 
tent, the moment of delay would be suffi- 
cient to produce a factor of indecision in 
the mind of whoever came up against it. 
Screwdriver Found 

There is not in this case a shred of evi- 
dence which would justify a finding that any 
interference with the controls had anything 
to do with the fatality. Two circumstances 
only have made it necessary- for the topic 
to be discussed. The first of these is the 
elimination of any probability of pilot error. 
The second is the wide canvassing of the 
possible significance of the finding among 
the wreckage of the aircraft of a small screw- 
driver of the tvpc commonly used by 
electricians in a badly distorted condition 
which indicated that it had been subjected 
to severe stresses. 

Upon the totality of the evidence given 
in this investigation it would be wholly 
wrong to allow suspicion about this screw- 
driver to rear its head. 

In the first place no one will ever know- 
whereabouts in the aircraft it was. It was 
found among the general debris unrelated 
to any other object. There was reliable 
evidence to the effect that the distortion 
which it had suffered might well have been 
caused by any one of a multitude of condi- 
tions which could have been met with in 
a crash at the sort of speed which must be 
envisaged in this case. 

Manv experiments were carried out with 
precisely similar screwdrivers placed in diff- 
erent attitudes in the aileron controls of 
n Viscount S02. A careful study was made 
of the screwdriver itself and of the parts 
of the wreckage upon which it might has-e 
imoinged had it found its wav into the 
aileron controls of the aircraft. 

The Court gave careful attention to the 
impressive body of scientific evidence which 
was given upon this topic by witnesses of 
repute each one of whom was open to 
cross-examination. It is not considered nec- 
essary to examine that evidence in detail 
here. Such examination could lead to no 
positive finding. 

While it was clearly possible for a foreign 
object like this screwdriver to have fallen 
through the aperture into the aileron con- 
trols the Court feels bound to accept the 
evidence of the scientific investigators that 
it is not probable that this screwdriver was 
jammed in the aileron controls on the 
occasion of this crash. 

Since the date of this accident, cases have 
been reported of inadvertent engagement, or 
failure to disengage of the servo motor 
clutches of autopilots of the type fitted in 
the aircraft when the power switch was in 
the off position. The manufacturers of the 
autopilot carried out a detailed examination 



CABLE and 
WIRE LEADS 


Comparative Properties of Insulating Plastic 

Technological advances by manufac- 
turers of electrical and electronic com- 
ponents and equipment are challenging 


the plastics industry to keep pace. T 
need for new polymers and copolymi 


Mon ochlorotrifluoroethylcne, more 
commonly known as Kel-F*, is a mod- 
" ' """ " replac- 


chcmical and radiation resistance and 
many others. An evaluation of cur- 
rently available plastic insulating 


Polyethylene is the log- 


plastic insulating. It is V ' 

monly used. Here, the 
basic carbon-hydrogen molecu 
virtually perfect balance. Polymeriza- 


virtually perfect balance. Polymeri 
tion is accomplished by breaking - 
double bond and connecting a lai 




.. connecting 0 _ 

number of identical molecules. Because 
of its electrical balance, this polymer 
is excellent for high-frequency appli- 
cations. Greater use of polyethylene 
however, is restricted by its physical 
properties: relatively low operating 
temperature and abrasion resistance. 
These shortcomings ' 
come to some extent 

tion of "linear” poly...., 

more controlled orientation of the 
three-dimensional network. 
Polyvinylchloride 
(PVC) is a modification H H 
of the polyethylene • _ i 
structure with one chlo- V — V 
rine atom replacing one H cl 
hydrogen atom. This re- 
sults in physical properties that sur- 
pass those of polyethylene: greater 
abrasion resistance, better dimensional 
stability, higher operating tempera- 
tures and decreased flammability. PVC 
is readily extrudable by conventional 
thermoplastic techniques. However, 
the electrical unbalance of this mole- 


ification of PVC with fluorine ... 

ing hydrogen. This substitution, 
though difficult to achieve, pays off in 
still-further improved physical proper- 
ties. Fluorocarbons are more difficult 
to process than PVC and other carbon- 
hydrogen linkages. But both the resin 
manufacturers and the 
insulation fabricators F F 

have made great tech- C = C 

nological advances in V V 

the past two years. The F cl 

result is an insulating 
medium offering excellent physical, 
thermal and chemical properties. 
Tctrafluoroethylene, best known as 
Teflon**, is produced by the total sub- 


, this fluorine-hydrogen molecule 

is in excellent electrical balance and, 
therefore, is well suited for high fre- 
quency applications. 

Excelling other com- F F 
mercially available 
thermoplastics in chem- 
ical inertness and op- 
erating 


c = c 


COMPARATIVE CHART 


ng temperature 

„J, it has singularly provided access 

to the solution of many different design 
problems. 

Avion is a readily extrudable complex 
polymer of nitrogen, carbon and ox- 
ygen. Its electrical unbalance and 
tendency to absorb moisture limit its 
use as a dielectric or insulating ma- 
terial. However, it is often used in the 
wire and cable field as a jacket over 
polyethylene and PVC to increase 
temperature stability and abrasion 

Which insulation should you specify? 
Rex Corporation engineers will be glad 
to help you make the right selection. 
For an early get-together or technical 
data for your own evaluation, write 


■: ■ 


Power Factor 60 cycles 


■Kel-F Is a registered trademark of M. W. Kellogg Co. 
■■TeRon Is a registered trademark of Dupont. 
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Introducing 
a new 
standard of 
helicopter 
performance 


THE 


HILLER 


By far the most powerful helicopter 
in its class. Suddenly, the Hiller 12 E 
has made light utility helicopter service 
more practical and economical than 
ever before. The reason is power. More 
usable power than any helicopter of 
its size has ever been able to harness. 
The result is more payload per hour — 
more payload per dollar! The result, 
too. is versatility, the ability to take on 
the toughest assignments Industry and 
commerce can give it. And to be ready 
with on-call availability. 

For the full story of the 12 E's perform- 
ance in jobs for many industries . . . and 
for the name of the Hiller 12 E dealer 
or Helicopter Contract Charter Operator ' 
nearest you. write 
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of the auto pilot equipment salvaged from 
the aircraft from which it appeared that 
there was nothing wrong with the autopilot 
and that it was not energized nor were the 
clutches engaged at the time of impact. 

The conclusions reached above make it 
necessary to refer to another possible cause 
of the castatrophic end of what began as a 
normal over-shoot. 

Careful work was. done in the course of 
a study by an expert to try to establish the 
flight path followed during the final dive and 
particular attention was paid to the possi- 
bility of a bunt maneuver or of a partial 
recovery from a stall. 

The general conclusion reached by the 
careful worker in this field went no further 
than to record that it appears possible to 
obtain conditions at impact similar to those 
reported without requiring any structural 
failure or unserviceability or the aircraft but 
also that the maneuver required would be 

It is therefore necessary to face the possi- 
bility that something may have deceived the 

E ilot into some violent maneuver of the 
ind envisaged. It would seem that the only 
possible source of such deception would -be 
the flight system and associated instruments. 

All that was recovered from the wreckage 
was subjected to an exhaustive examination 
bv an impressive body of experts and they 
failed to find anything which pointed to the 
malfunctioning of any instrument or indica- 
tor which could have led the pilot into a 
disastrous operation of the controls. 
CONCLUSIONS AND FINDINGS 
The Court having carefully considered 
the possibilities in this unhappy case con- 
cludes that none of them are probabilities 
and accepts the submission specifically made 
on behalf of the Attorney-General that this 
must remain a wholly unexplained calamity. 

It is desirable that consideration should 
be given to the disciplinary aspect of the 
switching on and off of aerodrome lighting. 
In this case there was a conflict of evidence 
(not material, as it turned out.) between 
local residents and the airport staff as to 
whether the approach lights were on when 
the aircraft was coming in to land. The 
Court resolved this conflict in favor of 
the evidence given by the officials but not 
without some misgiving. It must help the 
man who is responsible for seeing that lights 
are switched on or off as is appropriate to 
the weather conditions prevailing if he 
knows that as a matter of drill he must 
make some record of the times at which he 
performs these duties. It is not for the 
Court to suggest the method by which or 
the form in which such records should lie 
made but it is reasonably assured that some 
such drill could be insisted upon without 
putting any appreciable burden upon the 
personnel concerned. 

The introduction of the bent screwdriver 
into this inquiry brought into prominence 
another matter within the sphere of disci- 
pline. This object was handed to the In- 
vestigating Officer of the Accidents Investi- 
gation Branch who was in charge of this 
case by an employe of the operators on the 
second or third day after the wreckage had 
been taken into a hangar for examination. 
The Investigating Officer put it aside in a 
box along with some other small compo- 
nents which were awaiting more detailed 
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Automatic Tube Tester 


Tube tester. Model 1128, for large-scale 
checks of vacuum tubes by unskilled per- 
sonnel, can perform complete dynamic 

rates of 7 to 10 sec. per tube. Unit can 
handle wide range of tube types, including 
neon regulators. Tubes arc placed into 
adapter trays which slide into tester. Test 
program and specifications are set into ma- 
chine by means of plug-board to speed 
changeover from one tube type to another. 
Tester is priced at $20,000 to $25,000. 
Jackson Electronic & Manufacturing Co., 
695 Johnston St., Akron 6, Ohio. 

examination and when several days later he 
went to find it, it had gone, lie at once 
caused inquiries to be made and found that 
the screwdriver had been picked up by a 
person employed at the airport, straightened 
by him and presumably used again as a 
screwdriver, no doubt in all innocence and 
good faith. 

Upon being asked in whose custody the 
objects put aside were, the Investigating 
Officer answered " They arc indirectly in 
my custody.” When pressed to say in whose 
custody the objects were directly he said, 
"This particular screwdriver was in the 
custody of the polite of the airport, I 
imagine." ile went on, "I asked to have the 
hangar in which I had this wreckage im- 
pounded guarded by the police." 

hi this case, the screwdriver was not 
taken and tampered with by an ordinary 
member of the public to whom the police 
.could deny access to the hangar but, as has 
licen said, by one of the persons detailed to 
assist in the 'moving of the wreckage and as 
such authorized to be in the hangar and so 
to have access to the impounded objects. 

Again it is not for the Court to devise 
security methods designed to prevent this 
sort of thing happening again but it ex- 
presses the strong view that somebody ought 

Every case in which the possibility' of some 
outside object fouling the controls of an air- 
craft has to be canvassed emphasizes the 
existence of such a possibility. A great deal 
of the time of this inquiry was occupied in 
considering the possible implications of the 
finding of an unaccounted-for screwdriver 
among the wreckage. 

It is clear that the possibility of loose 
objects finding their way into the control 
mechanisms of aircraft and jamming them is 
in the mind of all concerned with the design, 
operation and flying of aircraft. 

The Court takes this opportunity of 
calling for constant vigilance in this respect 
and for the devising of drills and disciplinary 


W hat makes the 
M icropoiSG 
>/ay 

Really New? 



A NEW MAGNETIC CONCEPT 
CREATES A NEW RELAY WITH 


OUTSTANDI 


NG IMPR I 


OVEMENTS 


1. Vibration (100 to 2000 CPS at 15g) 

2. Reduced weight (40% weight saving) 

3. Reduced size (% the cube of competitive designs) 

4. Withstands impact (lOOg -- 1 1 ±2 milliseconds) 
making this new MICROPOISE RELAY ideal for 
missile programs, the ever increasing more exact- 
ing aircraft control requirements, and for highly 
.reliable electronic computer applications. 



A DIVISION OF 

Cook Electric Company 
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RECONNAISSANCE 

SATELLITES... 


MCOHNA ISSAHCC SATELLITES . . • Swinging over every spot on Earth, the snooper 

satellites of tomorrow will look down with photo- 
graphic, TV, infrared and radar eyes. As they flash 
over the U. S., they will transmit data collected during 
their sweep around the globe — or film from optical 
cameras will be ejected for recovery. 

They were first described in an exclusive AVIATION 
WEEK article October 14, 1957. Latest technical 
developments were reported in the June 16 and 23, 
1958 issues of AVIATION WEEK. These reconnais- 
sance systems are nearer than you think. The satellites 



are in the development stage and will use missiles 
for launching which are already in existence. 

Even now, they affect hundreds of policy decisions 
and procurement awards. 

Space Technology developments — the markets of 
tomorrow — are shaped by today's decisions in the 
Aviation industry. That's why your message, your 
advertisements — your product, your company, your 
facility — belong in AVIATION WEEK. It's the one 
publication qualified to speak to these decision makers. 


Sell Today the Market of Tomorrow: SPACE TECHNOLOGT 


Aviation Week 

iBtiedht Space Technology 


A McGraw-Hill Publication (jjjj) 

330 West 42nd Street, New York 36, N. Y. 






ligltf u«igl<t,foulcMfc, pWteife,... 

These new Cornelius ground support compressors 
have everything but weight, large size and a big price 
tag! Whether servicing tires or “topping olt" systems, 
they arc easily handled by one man. Air delivery pres- 
sure can be selected and adjusted from 50 to 3000 PSI 
by means of an adjustable type regulator. All delivered 
air is moisture free due to an integral moisture separa- 
tor and chemical drier. 

Model I30R3500 weighs only 92 pounds complete 
with fibreglass case. This model is equipped for tie- 
down and can be carried on any aircraft to give ground 
support service anywhere! It is standard equipment on 
the Boeing KC-135. 

A recorder showing actual hours of compressor 
operation is only one of dozens of new and very useful 
features built into these pint-sized pneumatic service 
carts. Get complete information, write or phone a 
Cornelius sales engineer today! 


(cme&iu c 


lead to the leaving of tools or other objects 
loose in an aircraft in such a way as to create 

has had to be considered in the course of 
this investigation. 

QUESTIONS AND ANSWERS 

The Court's answers to the question sub- 
mitted by the Attorney-General are as 

Q. Who were the owners and operators 
of the aircraft? 

A. British European Airways Corp. 

Q. At the time of the accident: 

(a) flad the aircraft been properly 

c rrent ixrucd maintenance schedules? 

(b) Was the aircraft properly loaded 
and trimmed? 


(c) Were the crew properly licensed 
and adcquatclv experienced for the 

\ fl ( ig ) t7 Y 



A, Subject in logic to the answer to ques- 
tion 3-No. 


Roland Adams 
B. J. L. Cref.ni.and 

Oils More Effective 
When Air Is Absent 

San Antonio— Southwest Research In- 
stitute has found that certain lubricants 
have an increased capacity for lubricat- 
ing high-speed gears when they operate 
in an airless atmosphere. Lubrication 
studies are being conducted here under 
Air Force contract. 

Southwest Research Institute dis- 
covered that gears lubricated by straight 
mineral oil and operated in airless at- 
mosphere show a marked increase in 
load carrving capacity. Nitrogen or 
argon replaces air in the operating en- 
vironment. The same results were 
obtained when mineral oil was fortified 
with phosphorous, sulphur and chlorine 
type additives. 

Data gathered so far indicates that 
load-carrying capacity is approximately 
doubled in an environment where air 
is removed or where the lubrication area 
is saturated with an inert gas like nitro- 
gen. Studies are now under way on the 
effect of this phenomenon on other 
lubricants. 

Southwest Research Institute points 
out that increased load-carrying capacity 
can be an important factor in keeping 
gear weight to a minimum in any sys- 
tem. Advantages are anticipated in de- 
sign of missile systems because of the 
problem of providing adequate lubrica- 
tion to missile powcrplants. 





Rewarding Research Opportunities for engineering 
specialists now exist in the Advanced Engineering Depart- 
ment of the Tapco Group at Thompson Products. This is 
a continuing and expanding program. The Tapco Group, 
made up of five major Thompson divisions, is serving the 
Aero-Space, Electronics, Nuclear and General Industrial 
fields with fully integrated facilities for research, develop- 
ment and production of structures, propulsion systems, 
electro-pneumatic-mechanical auxiliary and accessory 
power systems, electronic controls and check out equip- 
ment, and fuel systems involving solid-state, liquid and 
nuclear fuel studies. 

If you would like to join the personnel of the Advanced 
Engineering Department in satisfying work at the frontiers 
of knowledge in these areas, there are opportunities for men 
with the following experience : 

GAS DYNAMICS— Internal and external flow, single and two phase 


HYDRODYNAMICS-Experit 


I boundary layer cavitation 


APPLIED MECHANICS SPECIALIST- Experience in trajectories, 
system stability, system analysis and simulation techniques. 

PROPULSION SPECIALIST-Familiar with gas dynamics and thermo- 
dynamics of nozzle flows and combustion of solid and liquid 
propellants. 

INFORMATION THEORY ANALYST- Experienced in mathematical 
analysis of mechanical and electromagnetic transmission 

PHYSICIST-Familiar with the physics of gases and liquids, mechani- 

SOLID STATE PHYSICIST-To work on electronic elements. 

MAGNETO HYDRODYNAMICIST-To work on advanced propul- 

APPLIED MATHEMATICIAN— Expcrier 
systems and interest in communi. 

Your complete resume should contain personal, educa- 
tional, experience data, and salary requirements. Send to 

Director of Placement. All replies will be held in 

strict confidence. 

Thompson Products, /nc. 


23555 EUCLID A 


• CLEVELAND 


Nineteen Research and Development Centers 
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No other missile test 
lab can do all the 
things we can do 

Take our 100-foot test tower. With it we can 
simulate the pressure and aerodynamic loadings 
that occur during the actual launching and flight 
of a missile. 

This is just one of the many specialized facil- 
ities and tools that we have built up in the last 
ten years. During this decade— because of our 
complete responsibility for the development of 
a major weapon system - we have also piled up 
a wealth of experience in many related fields. 

The upshot of this is that we can handle any 
project from far-out basic research to static and 
dynamic testing of complete airframes. 

For example, we can simulate aerodynamic 
heating and loading at the same time... on a 
complete wing or a large section of fuselage. 
We’re old hands at applying heat gradients from 
leading to trailing edge and spanwise. And we 
are equipped to compute temperature differen- 
tials, and to predict specific area temperatures. 

We're completely qualified to work with any 
kind of metals or nonmetals; materials and 
processes; electrical, hydraulic and pneumatic 
components and systems; structures; reliability; 
environmental testing (including re-entry); and 
instrumentation. 

Now we'd like to solve your problems. The 
tougher the better. 

Please write to E. R. Schenkel, Missile Divi- 
sion Test Lab Manager, North American Avia- 
tion, 12214 Lakewood Blvd., Downey, Calif. 


MISSILE DEVELOPMENT DIVISION 

A. North American Aviotion, Inc. 


WHO'S WHERE 


(Continued from page 23) 

Changes 

Rocketdyne, a division of North Amer- 
ican Aviation, Inc., Catioga Park, Calif., 
has announced the following appointments: 
V. L. Just, assistant program engineer for 
the Jupiter engine program and the 11-1 
program for the Army Ballistic Missile 
Agency; D. J. Sanchini. assistant program 
manager for the Air Force sponsored lvl 
and F-l programs for high-thrust liquid 
propellant rocket engines. 

Melville W. Robinson. Jr., chief engi- 
neer, Callcry Chemical Co., Pittsburgh, 
Pa. 

Adm. Stuart S. Murray (USN, ret.), as- 
sistant to the general manager, Aerophvsies 
Development Division, Curtiss-Wright 
Corp., Santa Barbara, Calif. 

Boeing Airplane Co.. Seattle. Wash., 
has announced the following appointments: 
Portus D. Boyce, market manager, and 
Howard C. Tinncv, chief-business planning 
staff. Systems Management Office; Carl A. 
Krafft, assistant manager of the IM-99 (Bo- 
marc) Weapon System. Pilotless Aircraft 
Division; George Niblc. superintendent sub 
assembly, Seattle Division. 

Robert R. Bums, assistant director of 
domestic commercial sales, Douglas Aircraft 
Co., Ine., Santa Monica. Calif. 

Roger L. Sisson, manager-systems depart- 
ment, Tactical Operations Central Project, 
Computer Division, Aeronautics Systems, 
Inc., subsidiary of Ford Motor Co.. Santa 
Ana, Calif. 

Robert H. Lane, director of public re- 
lations. Goodyear Tire and Rubber Co.. 
Akron, Ohio. 

Robert H. Bloomberg, director of plans 
and contracts. Air Logistics Corp.. Pasa- 
dena, Calif. 

Robert C. Schofield, senior application 
cngineer-powerplant products. Marquardt 
Aircraft Co., Van Nuys. Calif. 

Charles J. Gilbert, administrative engi- 
neer, the Sierracin Corp., Burbank, Calif. 
Also: Donald J. Furnworth. research engi- 
neer. and Howard W. Tryk, field service 
engineer. 

David Dows, Jr., director of public re- 
lations and advertising. Air work Corp.. Mill- 
ville. N. J. 

William G. Coe, Pacific Division man- 
ager, Los Angeles. Calif.. Mycalcx Corp. 
of America, Clifton. N. J, 

James Ryan, sales engineer in charge of 
the newly established Washington. D. C.. 
office. C. P. Clare & Co., Chicago. 111. 

Col. William M. Frash (USMC, ret.), 
customer relations manager. Aerojet-General 
Corp.’s Solid Rocket plant. Sacramento, 
Calif. 

C. W. Finnigan, director-commercial en- 
gineering, and C. Wright Rciniger, sales 
manager-missiles, Croslev Division. Avco 
Manufacturing Corp., Cincinnati. Ohio. 

Warren F. Filer, assistant manager-flight 
operations. Beech Aircraft Corp., Wichita, 

Stanley Sehneidcr, manager of engineer- 
ing, llelipot Division. Beckman Instruments. 
Inc., Newport Beach. Calif. 

James M. Canaris. director of engineering. 
Tile Briggs Filtration Co., Washington, D. C. 


STRUCTURES 

ENGINEERS 

It will pay you to investigate 
these challenging 
and rewarding openings 

A number of high level positions are now available in Bell 
Aircraft’s four divisions. These will appeal particularly to 
experienced structures engineers who desire an opportunity 
for rewarding progress in advanced research, analysis and 
development of space vehicles, high performance jet VTOL 
aircraft, guided missiles and rocket propulsion systems. 

SPACE FLIGHT 'Dyna-Soar- 

• Structural Loads Design 

• Preliminary Design & Airframe Analysis 

• Structural Cooling 

AIRCRAFT jet vtol 

• Project Loads Engineer 

• Advanced Structural Design Chief 

• Airframe Structural Design & Analysis 

MISSILES Advanced Design 

• Design Criteria Specialist 

• "Hot" Structures Design Specialist 


ROCKETS High Energy 


• Rocket Engine & Components Analysis 


I Send your resumes today to learn about these assignments 
I and the unusual opportunities they offer you for rapid ad- 
ancement and professional growth. Liberal salaries and 
I fringe benefits. And you’ll find good living for you and your 
■ family with unexcelled cultural and recreational advantages 
I on the beautiful Niagara Frontier. 




Write: Supv., Engineering Employment, Dept. E- 57 

BELL AIRCRAFT CORPORATION 






Buffalo 5, New York 


all Aircraft Corporation is a member of the indus- 
ry team developing the Dyna-Soar hypersonic 
lider for the U. S. Air Force. Other team members 
t Martin Company, Bendlx Aviation Corp- 


pany, Goodyear Aircraft Company and American 
Machine and Foundry Company. 
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EMPLOYMENT OPPORTUNITIES 
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CONVAIR-SAN DIEGO 


CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 



EMPLOYMENT OPPORTUNITIES 
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EMPLOYMENT OPPORTUNITIES 



SYSTEMS ENGINEERS 
ELECTRONICS ENGINEERS 


MECHANICAL ENGINEERS 

with 2 to 7 years' experience 
(EE, ME, AE or Physics) 


These positions are with 
General Electric’s Ord- 
nance Department, con- 
tractor for some of the 
most complex weapons 
systems ever conceived— 
including POLARIS 
project fire control and 
guidance systems and 
TALOS handling and 
launching equipment. 
Based in Pittsfield. Mass- 
achusetts — heart of the 
Berkshire fishing and 
skiing country— the Ord- 
nance Department offers 
professional advance- 
ment i n a winter and sum- 
mer vacation paradise. 


IMMEDIATE OPENINCS 
IN THESE AREAS 



Send resume in 
confidence to : 

Mr. W. S. Fielding, 

Div. 58- VVS 
ORDNANCE DEPARTMENT 

GENERAL ELECTRIC 

Pittsfield, Mass. 


HAVE SENSORS... WILL TRAVEL 


Flying at 50,000 feet, probing the 
heavens up to 150,000 feet, Bendix 
personnel during the years imme- 
diately ahead will be finding out 
more about the world’s weather 
than man has ever known. A new 
project, to be undertaken by Bendix 
Systems Division for the U. S. gov- 
ernment, will employ jet aircraft, 
dying distances up to 4,500 miles at 
Mach 0.95 to measure cloud forma- 
tions and look inside storms with 
radar sweeps extending 150 miles 
from the plane. 

Using rocketsondes, dropsondcs, 
computers and new aircraft sensors 
the system will collect and analyze 
atmospheric phenomena on a global 
scale from the earth’s surface well 


into the stratosphere. Officially 
designated the AN/AMQ-I5 Air 
Weather Reconnaissance Program, 
the new project will be carried out 
in cooperation with Boeing Aircraft 
Company and six other Bendix divi- 
sions, under the Bendix Systems 
Division’s general supervision. 

The new program offers an out- 
standing opportunity for qualified 
scientific and management person- 
nel in the fields of physics, chemistry 
and meteorology with upper atmos- 
phere and air sampling background. 
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Bendix Systems Division 
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WHAT IT’S LIKE TO BE A CREATIVE ENGINEER AT 


IBM 




computer.' Right now I'm coordinating the desi 
ing support equipment for an advanced digital 
puter, part of the B-70's bombing-navigation 
guidance system. There's a minimum of routi 
design test equipment you must know — or lea 
equipment to be tested; among these are rai 
terns, digital and analog computers, inertial ( 
my professional growth assured as IBM contin 
computers for airborne applications." 

Challenging assignments now o 
Airborne digital & analog computers 
Inertial guidance & missile systems 
Information & network theory 
Magnetic engineering 
Maintainability engineering 
Optics 

Radar electronics & systems 
Servomechanism design & analysis 
Theoretical physics 
Transistor circuits ' 

Units & systems test equipment 
There are other openings 


'a huge flying 
n of engineer- 


ed fields to broaden your 
Qualifications; 

i. in Electrical or Mechanical Engineering, 
natics, and proven ability to assume a high 
I responsibility in your sphere of interest. 

: write, outlining background and interests, 
Mr. P. E. Strohm, Dept. 524Y 
International Business Machines Corp. 


IBM is a recognized leader in the rapidly expanding electronic 
computer field. Its products are used for both commercial and 
military applications. Continuous growth affords excellent ad- 
vancement opportunities. The ''small-group" approach assures 
recognition of individual merit. Company benefits set stand- 
ards for industry, and salaries are commensurate with your 


CLASSIFIED 


ADVERTISING 


Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 
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LETTERS 


Too Much on 707? 

which t feel is flic best of its kind on the 
market, I feel gives me the right to make 

I can’t help thinking that much publicity 
is given to the Boeing 707 and verv little 
to competitive jet aircraft- Your articles on 
the 707 are verv interesting and should con- 
tinue, but I feel that more information 
on the progress of the DC S and others 
should have equal publicity. I mention 
DC-8 because I happen to work for the 
company building such. Let it be known 
that the feelings expressed in this letter are 
mine and do not necessarily conform with 
those of the company I work for. 

Lakewood, Calif. 
(Limited space prevents listing all items, 
articles and pictures Aviation Week has pub- 
lished on such airplanes as the Com-air SSO, 
Convair 600, Douglas DC-8 and Lockheed 
Electra. but the following references are 
representative of our major coverage. Con- 
vair 880: (1957) June 17. p. 82; (1958) 
Feb. 3, p. 40. p. 45; March 17. p. 64; Oct. 
13, p. 41. Convair 600; (1956) April 9, p. 
99; (1958) Aug. 4. p. 38; Sept. 8. p. 50; 
Sept. 15, p. 92. DC-8: (1958) April 21. p. 
102; April 28, p. 60; June 9, p, 29. Lock- 
heed Electra: (193S) March 31. p. 46; 
April 7, p. 79; Oct. 20. p. 62 — Ed.) 

Why Technology Lags 

Main- a matured aeronautical engineer 
concurs with your editorials which arc 

of technological margins with the Russians, 
our false complacencies, late delivery of 
needed weapon systems, etc. 

editorials' which play a weighty share to this 
technological lag. Namely, the inefficiencies 

contractors, and the lack of our government 

system they need and on time. For example, 
a major missile program is now one and a 
half years behind its firing schedule; some 

he 'rclatnclv ineffective in combat due to 
the fact that they arc failing so fast they can- 
not be kept available for combat, and some 

behind schedule for combat use. 

The question is, whv does this condition 
exist? Of course, there are many accumu- 
lative reasons, but a prime reason is believed 
to be the lack of technological and organi- 
zational maturity with many of our engineer- 
ing management personnel working for our 

1 You cannot expect efficiency, matured 
attitudes, and well balanced engineering 

rendered by matured engineering personnel. 
When poor decisions arc made by these 
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Iconics the opinions 

... issues raised in the 

magazine's editorial columns. Address 
letters to the Editor. Aviation Week. 
330 W. 42nd St.. New York 36. N. Y. 
~ . ... nh and 

~ will 


ic identification ^ We wi 


unreliable weapon systems, slippage in 
schedules, false philosophies, tremendous 
increase in costs, and false excuses to cover 
up blunders. This does not include the 
poor directions these same men pass on to 
their subordinates and colleagues. 

Most of our prime contractors' engineer- 
ing management personnel today arc chosen 
' with highly 


fields — such 




>t technically balanced tr 


personnel to t 

combination of personal experience 
tronics, flight test, customer op 
maintenance, procurement, manufacturing, 
project engineering, design, analy-tical design, 
and engineering before he is qualified for 
engineering management. The only way to 
experience is for the 


ir engi- 
w like 


necring managers more or less grow 
Topsv. and this is rather borne out bv 
loss of technological margin with the Rus- 
sians, our slippage in schedules, high devel- 
opment costs, and inadequacy of some of 


20 Y 


>. Calif. 




nautical Engineer 


Limited Certification 


pressing ^ issues, it docs set 
CAA regulations. 

With the placing on sale by the govern- 
ment of a number of excellent surplus air- 
craft, such as North American T-28s, Grum- 
man FSFs, Lockheed P2Vs and Consoli- 
dated PBY-6As, buyers find themselves un- 
able to fly these airplanes for their own 
personal uses solely because the old limited 
certification arrangement was declared 
finished on Jan. 1, 1950. 

However, the pigeon-brained powers that 
be in CAA say blessings on thee, little man, 
to anybody that builds a Mickey Mouse 
experimental lightplane at home in the 
garage and gives a rousing "well done" if 
you decide to do a little night instrument, 
passenger carrying-for-hire in your 1929 
Curtiss Robin' (CAA approved. Standard 
Catcgorv), which, after all, is safe as can be 
with that trusts’ 1918 vintage OX-5 engine 
(Oh yessir. it’s wearing a CAA type cer- 
tificate number on its chest). 

E. D. Weiner 

Los Angeles 46, Calif. 


Scrutinizing Salaries 

In general one can find very little to 
disagree with in your editorials, especially 
the one entitled "Space Team Leaders" 
of Aug 18. Your quality of calling a spade 
a spade is a much needed one both in indus- 
try and in the government. It is a very un- 
fortunate situation for this country ( in many 
aspects) that the best qualified scientific and 
technical personnel of high integrity, such 
as Dr. Drvden, are not appointed to top 
government positions especially when they 
are available for such positions. Maybe this 
is due to a lack of genuine scientific and 
technical ability and/or honesty as well as 
to political reasons at high levels in the 
government. Also, it seems that the badly 
needed sense of urgency for real scientific 
research (programmed on a sensible basis) 
somewhat more prevalent throughout the 
government last November has subsided in 
favor of the usual o 
scientific stunts possible 
again only by further dr; 
tions of real significance in the sky or else- 
where by some foreign power. 

Along somewhat similar lines one is in- 
clined to conclude that salaries for scientific 
and engineering personnel working on gov- 
ernment contracts come under close scrutiny 
and justifiably so. however, it might also be 
asked if other expenses (such as manage- 
ments’ salaries) are scrutinized as closelv. If 

costs while those of technical personnel arc 
represented as an itemized expense (possibly 
exaggerated on paper so that overhead costs 
on paper appear lower) it is quite probable 
that they’ are not examined very closely. 

With high grade scientific and engineer- 
ing ability needed as badly as it is today it 
is time that we considered salaries of these 
n-management) as well as those 
nt in their correct perspective. 
A number of organizations have been able to 
make quite significant technical progress due 
in part to a progressive management in some 
cases, but in others to exceptional technical 
ability in spite of a management of question- 
able integrity often concerned more with 
window dressing (large propaganda budgets) 
than true performance. Certainly actual over- 
head costs will be high when this includes 
salaries of highly overpaid management, when 
immense quantities of paper work (often of a 
highly duplicative nature) are involved ami 
where turnover of technical personnel is 
quite high due in part to misrepresentation 
of technical positions in one way or another 
on the part of management, hiring of tech- 
nical personnel for sub-professional work and 
allowing salary discrepancies (quite large in 
some cases) "to exist for a given level of 
professional performance and ability in their 
organization. Management in many cases is 
all too ready to shout a crying need for 
technical personnel not always because 
shortages exist but p - ' " ’ '' 


e scriousiv concerned that eventually 
:s of this relatively new profession 
:omc competitive with their own. 


will 
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When pneumatic bleed 


calls for control 



% 



this family 

The featured player on this page is one of the latest additions to Hydro-Aire’s 
family of pneumatic controls: a fast acting (less than a second) D.C. solenoid 
operated hot air shutoff valve. All dressed up in a precision casting (for low weight), 
it is ready to handle 250 psig at operating temperatures up to 900 degrees E Because 
it is pilot operated, it's easy on current drain, and it can be supplied to fail safe 
open or dosed. Below... some of its distinguished colleagues. If you don’t see the 
one for your requirement, let us know. We’re always happy to add to this family. 


the answer is right in 



Producing Controls for Every 
Basic Airborne System 





WIDE TUNING RANGE, WITH HIGH GAIN, HIGH POWER 


Now, one Varian Klystron tunes the range 685 to 985 Me . . . another tunes from 
1700 to 2400 Me. Both feature integral cavities and non-critical magnetic focussing 
to assure simple installation, reliable operation, ease of maintenance and long life 

Varian makes a variety of Klystrons for both Forward Scatter and Line of Sight 


— all of which mean low operating costs. 



Communications. And all offer the finest performance and dependability. Over 
100 tubes are described and illustrated in our new catalog. Write for your copy. 

VA-800 1700-2400 Me . . 10 kW cw. . .50 db gain VA-833 .. .685-985 Me. . .10 kW cw. . .50 dh gain 

VARIAN assoc,a,es 

PALO ALTO 77, CALIFORNIA 

Representatives thruout the worid 

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
R. f. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 





